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PREFACE. 



The accomptoying tables were designed iq afford the means of per- 
forming trigonometrical aomputajions with facility and precision. The 
tables chiefly used in this country for purposes of education extend to 
six decimal places, like those in the present collection ; but the pre- 
cision which they are designed to furnish is only attained by a serious 
expenditure of labor. In the Table of Logarithms of Numbers they do 
not furnish the correction for a fifth figure in the natural number, and 
the labor of computing this correction is such that I always prefer the 
use of Button's Tables, extending to seven places, even in computations 
to which six-place logarithms are abundantly competent. In the pres- 
ent collection, the correction for a fifth figure of the natural number is 
introduced at the bottom of each page, and the table is thus rendered 
nearly as useful as one of the common kind extending to 10Q,000. The 
whole has been carefully compared with standard authors, and nearly 
a dozen errors have thus been detected in the common tables. 

The principal table in this collection is that of Logarithmic Sines and 
Tangents. The common tables in this country extend only to minutes, 
with diflerences to 100". li^ in a trigonometrical computation, angles 
are only required to the nearest minute, tables to five places are quite 
sufficient ; but if the computation is to be carried to seconds, these can 
only be obtained from the common tables by a great expenditure of 
^ime and labor. In the present collection, the sines and tangents are fur- 
nished to every ten seconds of the quadrant, and at the bottom of each 
page is given the correction for any number of seconds less than ten, so 
that the precision of seconds can be obtained with almost the same fa- 
cility as that of minutes with the tables in common use. Moreover, 
near the limits of the quadrant, by means of an auxiliary table, sines and 
tangents are readily obtained, even for a fraction of a second. The 
method of arrangement of the sines and tangents was suggested by a 
table in Mackay's Longitude ; but the errors of that table, amounting to 
several thousand, have been corrected by a careful comparison with the 
work of Ursinus. By comparison with the same standard, more than 
two hundred errors (chiefly in the final figures) have been detected in 
the tables in common use. 

The Table of Natural Sines and Tangents is of less use than the loga- 
rithmic ; nevertheless, it is often important for reference, particularly in 
analytical geometry and the calculus ; and it is useful as a stepping- 
stone to assist the beginner in comprehending the nature of logarithmic 
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sines and tangents. The Traverse Table commonly used in this country 
furnishes the latitude and departure to every quarter degree of the quad- 
rant, for distances from 1 to 100, and occupies ninety pages. The accom- 
panying table occupies but six pages, and yields ten times greater pre- 
cision. 

The Table of Meridional Parts extends to tenths of a mile, and great 
care has been taken to insure its accuracy. For fhis purpose, I have 
compared all the similar tables within my reach, and among them hav-e 
found two which appeared to have been computed independently. Be- 
tween them there were detected 674 discrepancies in the final figures. 
These cases were all recomputed, and 78 errors were detected in the 
best copy compared. It is probable that the numbers in this table are 
not in every instance true to the nearest tenth of a mile ; but it is be- 
lieved that the remaining errors are few in number, as well as minute. 
This table is confidently pronounced more accurate than any similar 
one with which I have been able to compare it. 

The Table of Corrections to Middle Latitude was computed entirely 
anew. The corresponding table in common use, which was originally 
computed by Workman, contains more than four hundred errors, sev- 
eral of them amounting to two minutes. 

On the whole, it is believed that the accompanying tables will be 
found more convenient to the computer than any tables of six decimal 
places hitherto published in this country ; and that they will be pro- 
nounced sufficiently extensive for all purposes of academic and collegi- 
ate instruction, as well as for practical rtiechanics and surveyors. 
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Table op Logarithms op Numbers, pp. 1-20. 

Logarithms are numbers contrived to diminish the labor of Multiplica- 
tion and Division by substituting in their stead Addition and Subtrac- 
tion. All numbers are regarded as powers of some one number, w^hich 
is called the base of the system ; and the exponent of that power of the 
base which is equal to a given number, is called the logarithm of that 
number. 

The base of the common system of logarithms (called, from their in- 
ventor, Briggs' logarithms) is the number 10. Hence all numbers are 
to be regarded as powers of 10. Thus, since 

10"= 1, is the logarithm of 1 

10*= 10, 1 " 

10'= 100, 2 " 
10^=1000, 3 " « 

10*= 10,000, 4 " " 

&c., &c., &c. ; 

♦ 

whence it appears that, in Briggs' system, the logarithm of every num- 
ber between 1 and 10 is some number between and 1, f. e., is a prop- 
er fraction. The logarithm of every number between 10 and 100 is 
some number between 1 and 2, i. e., is 1 plus a fraction. The loga- 
rithm of every number between 100 and 1000 is some number between 
2 and 3, i. e., is 2 plus a fraction, and so on. 

The preceding principles may be extended to fractions by means of 
negative exponents. Thus, since 

10'"*=0.1, — 1 is the logarithm of 0.1 in Briggs' system ; 
10-^=0.01, —2 " " 0.01 " « 

10"'=0.001, —3 « " 0.001 " " 

10"^=0.0001, — 4t •* " 0.0001 " " 

&c., &c,, &c. 

Hence it appears that the logarithm of every number between 1 and 
0.1 is some number between and — 1, or may be represented by — 1 
plus a fraction ; the logarithm of every number between 0.1 and .01 is 
some number between — 1 and — 2, or may be represented by — 2 plus 
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a fraction ; the logarithm of every number between .01 and .001 is some 
number between — 2 and — 3, or is equal to — 3 plus a fraction, and so on. 
The logarithms of most numbers, therefore, consist of an integer and 
a fraction. The integral part is called the characteristic^ euid may be 
known from the following 

Rule. 

The characteristic of the logarithm of a number greater than unity ^ is 
one less than the number of integral figures in the given number. 

Thus the logarithm of 297 is 2 plus a fraction ; that is, the character- 
istic of the logarithm of 297 is 2, which is one less than the number of 
integral figures. The characteristic of the logarithm of 5673.29 is 3 ; 
that of 73254.1 is 4, &c. 

The characteristic of the logarithm of a decimal fraction is a negative 
number f and is equal to the number of places by which its first significant 
figure is removed from the place of units. 

Thus the logarithm of .0046 is — 3 plus a fraction ; that is, the char- 
acteristic of the logarithm is — 3, the first significant figure 4 being 
removed three places from units. 

The accompanying tablb contains the logarithms of all numbers from 
1 to 10,000 carried to 6 decimal places. 

To find the Logarithm of any Number between 1 and 100. 

Look on the first page of the table, along the column of numbers under 
N, for the given number, and against it, in the next column, will be found 
the logarithm, with its characteristic. Thus, 

opposite 13 is 1.113943, which is the logarithm of 13; v 
" 65 is 1.812913, " « 65. 

To find the Logarithm of any Number consisting of three Figures, • 

Look on one of the pages from 2 to 20, along the left-hand column 
marked N, for the given number, and against it, in the column headed 0, 
will be found the decimal part of its logarithm. To this the character- 
istic must be prefixed, according to the rule already given. Thus 
the logarithm of 347 will be found, from page 8, to be 2.540329 ; 
f* " 871 " « " 18, « 2.940018. 

As the first two figures of the decimal are the same for several suc- 
cessive numbers in the table, they are not repeated for each logarithm 
separately, but are left to be supplied. Thus the decimal part of the 
logarithm of 339 is .530200. The first two figures of the decimal remain 
the same up to 347 ; they are therefore omitted in the table, and are to 
te supplied. 

To find the Logarithm of any Number consisting of four Figures, 
Find the thr^e. left-hand figures in the column marked N as before, 
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and the fourth figure at the head of one of the bther columns. Opposite 
to the first three figures, and in the column under the fourth figure, will 
be found four figures of the logarithm, to which two figures from the 
column headed are to be prefixed, as in the former case. The char- 
acteristic must be supplied by the usual rule. Thus 

the logarithm of 3456 is 3.538574 ; ' 
« " 8765 is 3.942752. 

In several of the columns headed 1» 2, 3, &c., small dots are found in 
he place of figures. This is to show that the two figures which are to 
e prefixed from the first column have changed, and they are to be 
taken from the horizontal line directly below. The place of the dots is 
to be supplied with ciphers. Thus 

the logarithm of 2045 is 3.310693 ; 
" « 9777 ig 3.990206. 

The two leading figures from the column must also be taken from 
the horizontal line below, if any dots have been passed over on the same 
horizontal line. Thus 

the logarithm of 1628 is 3.211654. 

To find the Logarithm of any Number containing more than four 

Figures. 

By inspecting the table, we shall find that within certain limits the log- 
arithms are nearly proportional to their corresponding numbers. Thus 
the logarithm of 7250 is 3.860338 ; 
" 7251 is 3.860398 ; 
« " 7252 is 3.860458 ; 

" " 7253 is 3.860518. 

Here the diflference between the successive logarithms, called the 
tabular difference, is constantly 60, corresponding to a difference of unity 
in the natural numbers. If, then, we suppose the logarithms to be pro- 
portional to their corresponding numbers (as they are nearly), a differ- 
ence of 0.1 in the numbers should correspond to a difference of 6 in the 
logarithms ; a difference of 0.2 in the numbers should correspond to a 
difference of 12 in the logarithms, &c. Hence 

the logarithm of 7250.1 must be 3.860344; 
" " 7250.2 " 3.860350; 

** " 7250.3 " 3.860366; 

&c., &c. 

In order to facilitate the computation, the tabular difference is insert- 
ed on page 16 in the column headed D, and the proportional part for the 
fifth figure of the natural number is given at the bottom of the page. 
Thus, when the tabular difference is 60, the corrections for .1, .2, .3, 
&c., are seen to be 6, 12, 18, &c. 

If the given number was 72501, the characteristic of its logarithm 
would be 4, but the decimal part would be the same as for 7250.1. 
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If it were required to find the correction for a sixth figure in the nat- 
ural number, it is readily obtained from the Proportional Parts in the 
table. Thus, if the correction for .5 is 30, the correction for .05 is ob- 
viously 3. 

As the differences change rapidly in the first part of the table, it 
was found inconvenient to give the proportional parts for each tabular 
difference ; accordingly, for the first seven pages they are only given 
for the even differences, but the proportional parts for the odd differences 
will be readily found by inspection. 
Required the logarithm of 452789. 

The logarithm of 452700 is 5.655810. 
ThQ tabular difference is 96. 

Accordingly, the correction for the fifth figure, 8, is 77, and for the 
sixth figure, 9, is 8.6, or 9 nearly. Adding these corrections to the num- 
ber before found, we obtain 5.655896. 

The preceding logarithms do not pretend to be perfectly exact, but 
only the nearest numbers having but six decimal places. Accordingly, 
when the fraction which is omitted exceeds half a unit in the sixth deci- 
mal place, the last figure must be increased by unity. 
Required the logarithm of 8765432. 

The logarithm of 8765000 is 
Correction for the fifth figure 4, 
" " sixth figure 3, 

" ** seventh figure 2, 

Therefore the logarithm of 8765432 is 
Required the logarithm of 234567. 

The logarithm of 234500 is 

Correction for the fifth figure 6, 
" " sixth figure 7, 

Therefore the logarithm of 234567 is 5.370267. 
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To find the Logarithm of a Decimal Fraction. 

The decimal part of the logarithm of any number is the same as that 
of the number multiplied or divided by 10, 100, 1000, &c. Hence, for 
a decimal fraction, we find the logarithm as if the figures were integers, 
and prefix the characteristic according to the usual rule. 

Examples. 

The logarithm of 345.6 is 2.538574 

** " 87.65 is 1.942752 

« « 2.345 is 0.370143 

«* '' .1234 is 1.091315 

^ " .005678 is 3.754195. 



Explanation op the Tables. ix 

The minus sign is placed over the characteristic to show that this 
alone is negative, while the decimal part of the logarithm is positive. 

To find the Logarithm of a Vulgat Fraction. 
We may reduce the vulgar fraction to a decimal, and find its loga- 
rithm by the preceding rule ; or, since the value of a fraction is equal to 
the quotient of the numerator divided by tjie denominator, we may sub- 
tract the logarithm of the denominator from that of the numerator ; the 
difference will be the logarithm of the quotient. 
Required the logarithm of y\, or 0.1876. 

From the logarithm of 3, 0.477121, 
Subtract the logarithm of 16, 1.204120. 
Leaves logarithm of yV» or .1875, 1.273001. 

In the same manner we find 

the logarithm of /j is 2.861697 ; 
« HI is 1.147401. 

To find the natural Number corresponding to any Logarithm. 

Look in the table in the column headed for the first two figures of 
the logarithm, neglecting the characteristic ; the other four figures are 
to be looked for in the same column, or in one of the nine following col- 
umns ; and if they are exactly found, the first three figures of the corre- 
sponding number will be found opposite to them in the column headed 
N, and the fourth figure will be found at the top of the page. This num- 
ber must be made to correspond with the characteristic of the given 
logarithm by pointing off decimals or annexing ciphers. Thus 

the natural number belonging to the logarithm 4.370143 is 23450 ; 
« « " " 1.538574 is 34.56. 

If the decimal part of the logarithm can not be exactly found in the 
table, look for the nearest less logarithm, and take out the four figures 
of the corresponding natural number as before ; the additional figures 
may be obtained by means of the Proportional Parts at the bottom of 
the page. 

Required the number belonging to the logarithm 4.368399. 

On page 6, we find the next less logarithm .368287. 

The four corresponding figures of the natural number are 2335. 
Their logai'ithm is less than the one proposed by 112. The tabular 
difference is 186 ; and, by referring to the bottom of page 6, we find 
that, with a difierence of 186, the figure corresponding to the Propor- 
tional Part 112 is 6. Hence the five figures of the natural number are 
23356 ; and, since the characteristic of the proposed logarithm is 4, these 
five figures are all integral. 

Required the number belonging to logarithm 5.345678." 

The next less logarithm in the table is .345570. 

Their difierence is 108. 
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The first four figures of the natural number are 2216. 
With the tabular difference 196, the fifth figure corresponding to 108 
is seen to be 5, with a remainder of 10, which furnishes a sixth figure 5 
nearly. Hence the required number is 221655. 
In the same manner we find 

the number corresponding to logarithm 3.538672 is 3456.78 ; 
« " « 1.994605 is 98.7654; 

** ^ « T.647817 is .444444. 

Table of Natural Sines and Tangents, pp. 116-133. 

This is a table of natural sines and tangents for every degree and 
minute of the quadrant, carried to six places of figures. Since the ra- 
dius of the circle is supposed to be unity, the sine of every arc below 
90^ is less than unity. These sines are expressed in decimal parts of the 
radius ; and, although the decimal point is not written in the table, it 
must always be prefixed. The degrees are arranged in order at the top 
of the page, and the minutes in the left hand vertical column. Directly 
under the given number of degrees at the top of the page, and opposite 
to the minutes on the left, will be found the sine required. The two 
leading figures are repeated at intervals of ten minutes. Thus 
the sine of 6° 27' is .112336 ; 
« 28° 53' is .483028. 

The same number in the, table is both the sine' of an arc and the co- 
sine of its complement. The degrees for the cosines must be sought at 
the bottom of the page, and the minutes on the right. Thus 
the cosine of 62° 25' is .463038 ; 
" " 84° 23' is .097872. 

If a sine is required for an arc consisting of degrees, minutes, and sec 
onds, it may be found by means of the line at the bottom of each page, 
which gives the proportional part corresponding to one second of arc. 

Required the sine of 8° 9' 10". 

The sine of8° 9' is .141765. 

By referring to the bottom of page 116, in the column under 8°, we 
find the correction for 1" is 4.80 ; hence the correction for 10" must be 
48, which, added to the number above found, gives for the sine of 8° 
9' 10", .141813. 

In the same manner we find 

the cosine of 56° 34' 28" is .550853. 
^ It will be observed, that since the cosines decrease while the arcs in- 
crease, the correction for the 28" is to be subtracted from the cosine 
of 56° 34'. 

The arrangement of the table of natural tangents is similar to that of 
the table of sines. The tangents for arcs less than 45° are all less than 
radius, and consist wholly of decimals. For arcs above 45°, the tan- 
gents are all greater than radius, and contain both integral and decimal 
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figures. The proportional parts at the bottom .of each page enable Us 
readily to find the correction for seconds. Thus 

the natural tangent of 32° 29M8" is .636784 ; 
" « 74° 35' 55" is 3.63014. 

To find the Number of Degrees, Minutes, and Seconds belonging to a 
given Sine or Tangent. 

If the given sine or tangent is found exactly in the table, the corre- 
sponding degrees will be found at the top of the page, and the minutes 
on the left hand. But when the given number is not found exactly in 
the table, look for the sine or tangent which is next 4ess than the pro- 
posed one, and take out the corresponding degrees and minutes. Find, 
also, the difference between this tabular number and the number pro- 
posed, and divide it by the proportional part for 1" found at the bottom 
of the page ; the quotient will be the required number of seconds. 

Required the arc whose sine is .750000. 

The next less sine in the table is .749919, the arc corresponding to 
which is 48° 35'. The difference between this sine and that proposed 
is 81, which, divided by 3.21, gives 25. Hence the required arc is 48° 
35' 25". 

In the same manner we find 

the arc whose tangent is 2.000000, to be 63° 26' 6". 

Table op Natural Secants, pp. 134-5. 

This is a table of natural secants for every ten minutes of the quad- 
rant carried to seven places of figures. The degrees are arranged in 
order in the first vertical column on the left, and the minutes at the top 
of the page. Thus 

the secant of 21° 20' is 1.073561 ; 
" " 81° 50' is 7.039622. 

If a secant is required for a number of minutes not given in the table, 
the correction for the odd minutes may be found by means of the last 
vertical column on the right, which shows the proportional part for one 
minute. 

Let it be required to find the secant of 30° 33'. 

The secant of 30° 30' is 1.160592. 
The correction for 1' is 198.9, which, multiplied by 3, gives 597. 
Adding this to the number before found, we obtain 1.161189. 

For a cosecant, the degrees must be sought in the right-hand vertical 
column, and the minutes at the bottom of the page. Thus 
the cosecant of 47° 40' is 1.352742. 

Table op LooARiTflwic Sines and Tangents, pp. 21-115. 

This is a table of the logarithms of the sines and tangents for every 
ten seconds of the quadrant, carried to six places of decimals. The de- 
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grees and seconds are placed at the top of the page» and the minutes in 
the left vertical column. After the first two degrees, the three leading 
figures in the table of sines are only given in the column headed O'^and 
are to be prefixed to the numbers in the other columns, as in the table 
of logarithms of numbers. Also, where the leading figures change, this 
change is indicated by dots, as in the former table. The correction for 
any number of seconds less than 10 is given at the bottom of the page. 

To find the Logarithmic Sine or Tangent of a given Arc. 

Look for the degrees at the top of the page, the minutes on the left 
hand, and the next less tenth second at the top ; then, under the seconds, 
and opposite to the minutes, will be found four figures, to which the 
three leading figures are to be prefixed from the column headed 0" ; to 
this add the proportional part for the odd seconds from the bottom of 
the page. 

Required the logarithmic sue of 24^ 27' 34". 

The logarithmic sine of 24** 27' 30" is 9.617033. 
Proportional part for 4" is 18. 

Logarithmic sine of 24° 27' 34" is 9.617051. 
This is the logarithm of .414049 found in the table of natural sin6s on 
page 120. The natural sine being less than unity, the characteristic 
of its logarithm is negative. To obviate this inconvenience, the char- 
acteristics in the table have all been increased by 10 ; or the logarith- 
mic sines may be regarded as the logarithms of natural sines computed 
for a radius of 10,000,000,000. 

Required the logarithmic tangent of 73"^ 35' 43". 

The logarithmic tangent of 73° 35' 40" is 10.531031. 
Proportional part for 3" is 23. 

Logarithmic tangent of 73° 35' 43" 10.531054. 

When a cosine is required, the degrees and seconds must be sought 
at the bottom of the page, and the minutes on the right, and the correc- 
tion for the odd seconds must be subtracted from the number in the table. 
Required the logarithmic cosine of 59° 33' 47". 

The logarithmic cosine of 59° 33' 40" is 9.704682. 
Proportional part for 7" is 25. 

Logarithmic cosine of 59° 33' 47" is 9.704657. 
So, also, the logarithmic cotangent of 37° 27' 14"is found to be 10.115744. 
The proportional parts given at the bottom of each page correspond 
to the degrees at the top of the page increased by 30', and are not 
strictly applicable to any other number of minutes ; nevertheless, the 
differences of the sines change so slowly, except near the commence- 
ment of the quadrant, that the error resulting from using these numbers 
for every part of the page will seldom exceed a unit in the sixth deci- 
mal place. For the first two degrees, the differences change so rapidly 
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that the proportional part for 1" is given for each minute in the right- 
hand column of the page. The correction for any number of seconds 
less than ten will be found by multiplying the proportional part for 1" 
by the given number of seconds. 

Required the logarithmic sine of 1° 17' 33". 

The logarithmic sine of 1° IT 30" is 8.352991 
The correction for 3" is found by multiplying 93.4 by 3, which gives 
280. Adding this to the above tabular number, we obtain 
the sine of r 17' 33", 8.353271. 

A similar method may be employed for several of the first degrees 
of the quadrant, if the proportional parts at the bottom of the page are 
not thought sufficiently precise. This correction may, however, be ob- 
tained pretty nearly by inspection from comparing the proportional 
parts for two successive degrees. Thus, on page 26, the correction for 
1", corresponding to the sine of 2° 30', is 48 ; the correction for 1", cor- 
responding to the sine of 3° 30', is 34. Hence the correction for 1", 
corresponding to the sine of 3° 0', must be about 41 ; and in the same 
manner we may proceed for any other part of the table. 

Near the close of the quadrant, the tangents vary so rapidly, that the 
same arrangement of the table is adopted as for the commencement of 
the quadrant. For the last as well as the first two degrees of the quad- 
rant, the proportional part to 1" is given for each minute separately. 
These proportional parts are computed for the minutes placed opposite 
to them. Increased by 30", and are not strictly applicable to any other 
number of seconds ; nevertheless, the differences for the most part 
change so slowly, that the error resulting from using these numbers for 
every part of the same horizontal line is quite small. When great ac- 
curacy is required, the table on page 114 may be employed for arcs 
near the limits of the quadrant. This table furnishes the differences be- 
tween the logarithmic sines and the logarithms of the arcs expressed in 
seconds. Thus 

the logarithmic sine of 0^ 6' is 7.162696 ; 

the logarithm of 300" (=5') is 2.477121 ; '^ 

the diflTerence is 4.685575. 

This is the number found on page 114, under the heading log. sine 
^ — log. A" J opposite 5 min. ; and in a similar manner the other numbers 
in the same column are obtained. These numbers vary quite slowly 
for two degrees ; and hence, to find the logarithmic sine of an arc less 
than two degrees, we have but to add the logarithm of the arc expressed 
in seconds to the appropriate number found in this table. 
Required the logarithmic sine of 0** 7' 22". 

Tabular number from page 114, 4.685575. 
The logarithm of 442" is 2.645422. 

Logarithmic sine of 0° 7' 22" is 7.330997, 
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The logarithmic tangent of an arc less than two degrees is found in 
a similar manner. 
Required the logarithmic tangent of 0° 27' 36".' 

'Tabular number from page 114, 4.685585. 
The logarithm of 1656" is 3.219060. 

Logarithmic tangent of 0° 27' 36" is 7.904645. 
The column headed log. cot. A+log. A" is found by adding the log- 
arithmic cotangent to the logarithm of the arc expressed in seconds. 
Hence, to find the logarithmic cotangent of an arc less than two degrees, 
we must subtract from the tabular number. the logarithm of the arc in 
seconds. , 
Required the logarithmic cotangent of 0° 27' 36". 

Tabular number from page 114, 15.314415. 

The logarithm of 1656" is 3.219060. 

Logarithmic cotangent of 0** 27' 36" is 12.095355. 
The same method will, of course, furnish cosines and cotangents of 
arcs near 90°. 

The secants and cosecants are omitted in this table, since they are 
^ easily derived from the cosines a,nd sines. 

The logarithmic secant is found by subtracting the logarithmic cosine 
from 20 ; and the logarithmic cosecant is found by subtracting the loga- 
rithmic sine from 20i 

Thus we have found the logarithmic sine of 24° 27' 34" to be 9.617051. 
Hence the logarithmic cosecant of 24° 27' 34" is 10.382949. 

The logarithmic cosine of 54° 12' 40" is 9.767008. 

Hence the logarithmic secant of 54° 12' 40" is 10.232992. 

To find the Arc corresponding to a given Logarithmic Sine or Tangent. 

If the given number is found exactly in the table, the corresponding 
degrees and seconds will be found at the top of the page, and the min- 
utes on the left. But when the given number is not found exactly in 
the table, look for the sine or tangent which is next less than the pro- 
posed one, and take out the . corresponding degrees, minutes, and sec- 
onds. . Find, also, the difference between this tabular number and the 
number proposed, and, corresponding to this difference, at the bottom of 
the page will be found a certain number of seconds, which is to be added 
to the arc before found. 

Required the arc corresponding to the logarithmic sine 9.750000. 

The next less sine in the table is 9.749987. 

The arc corresponding to which is 34° 13' 0". 

The difference between its sine and the one proposed is 13, corre- 
sponding to which, at the bottom of the page, we find 4" nearly. Hence 
the required arc is 34° 13' 4". 
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In the same manner we find the arc corresponding to logarithmic tan- 
gent 10.250000, to be 60° 38' 57". 

When the arc falls within the first two degrees of the quadrant, the 
odd seconds may be found by dividing the difierence betwdten the tab- 
ular number and the one proposed, by the proportional part for 1". We 
thus find the arc corresponding to logarithmic sine 8.400000, to be 1** 
26' 22" nearly. 

We may employ the same method for the last two degrees of the 
quadrant when a tangent is given ; but near the limits of the quadrant 
it is better to employ the auxiliary table on page 114. If we subtract 
the corresponding tabular number on page 114 from the given logarith- 
mic sine, the remainder will be the logarithm of the arc expressed in 
seconds. 

Required the arc corresponding to logarithmic sine 7.000000. 

We see, from page 22, that the arc must be nearly 3' ; the correspond- 
ing tabular number on page 1 14 is 4.685575. 

The difference is 2.314425 ; 
which is the logarithm of 206."265. 

Hence the required arc is 3' 26."265. 

In the same manner we find the arc corresponding to logarithmic 
tangent 8.184608, to be 0° 52' 35". 

Table for the Lengths of Circular Arcs, p. 135. 

This table contains the lengths of every single degree up to 60, and 
at intervals often degrees up to 180 ; also for every minute and second 
up to 20. The lengths are all expressed in decimal parts of radius. 

Required the length of an arc of 57° 17' 44."8. 

Take out from their respective columns the lengths answering to each 
of these numbers singly, and add them all together thus: 

57*^ 0.9948377 

17' . 0049451 

40" 0001939 

4" 0000194 '''^ 

0."8 0000039 r 

The sum is 1.0000000. 

That is, the length of an arc of 57^ 17' 44."8 is equal to the radius of 
the circle. 

Traverse Table, pp. 136-141. 

This table shows the difference of latitude and the departure to four 
decimal places for distances from 1 to 10, and for bearings from 0*^ to 
90°, at intervals of 15'. If the bearing is less than 45°, the angle will 
be found on the left margin of one of the pages of the table, and the dis- 
tance at the top or bottom of the page ; the difference of latitude will 
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be* found in the column headed lat. at the top of the page, and the de- 
parture in the column headed dep. If the bearing is more than 45^, the 
angle "will be found on the right margin, and the difference of latitude 
will be found in the column marked laL at the bottom of the page, and 
the departure in the other column. The latitudes and departures for 
difierent distances with the same bearing, are proportional to the dis- 
tances. Therefore the distances may be reckoned as tens, hundreds, or 
thousands, if the place o/the decimal point in each departure and differ- 
ence of latitude be changed accordingly. 

Required the latitude and departure for the distance 32.25, and the 
bearing 10° 30'. 

On page 136, opposite to 10° 30', we find the following latitudes and 
departures, proper attention being paid to the position of the decimal 
points. 

Dutanee, Dif, Lot. Dep, 

30 29.498 6.467 

2 1.966 .364 

^ .197 .036 

.05 .049 .009 



32.25 31.710 5.a76. 

Table op Meridional Parts, pp. 142-148. 

This table gives the length of the enlarged meridian on Mercator's 
Chart to every minute of latitude expressed in geographical miles and 
tenths of a mile. The degrees of latitude are arranged in order at the 
top of the page, and the minutes on both the right and left margins. 
Under the degrees and opposite to the minutes are placed the merid- 
ional parts corresponding to any latitude less than 80°. Thus 
the meridional parts for latitude 12° 23' are 748.9 ; 
" « ** 57° 42' are 4260.5. 

Table oj? Corrections to Middle Latitude, p. 149. ' 

This table is used in Navigation for correcting the middle latitude. 
The given middle latitude is to be found either in the first or last verti- 
cal <Jolumn, opposite to which, and under the given difference of latitude, 
is inserted the proper correction in minutes, to be added to the middle 
latitude to obtain the latitude in which the meridian distance is accu- 
rately equal to the departure. Thus, if the middle latitude is 41°, and 
the difference of latitude 14°, the correction will be found to be 25', 
which, added to the middle latitude, gives the corrected middle latitude 
41° 25'. I 
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205 

so4 

203 

200 

199 

197 

196 

194 
193 

19a 
191 
190 
188 

187 

186 

1&5 
I84 
183 
18I 
t8o 

\]l 

176 


s5t 
249 
348 

246 

245 
344 
242 
341 
239 

338 
237 
335 

234 
332 

23r 
23o 

338 
327 

325 
334 
223 
331 
^20 
218 
317 

316 
2l4 

ai3 

3X1 
210 
309 
207 
206 


a86 
265 
383 
282 
280 
278 
277 
275 
274 

273 
270 
269 
267 
266 
264 
262 
261 

356 
254 
353 

25l 

aSo 
s48 

346 
245 
343 
242 
s4o 
333 
237 
235 


333 

320 

3x9 
317 
3i5 
3x3 
3ii 
3io 
3o8 

3o6 
3o4 
3o3 
3d I 
299 
397 
295 
293 

292 
290 
288 
236 
284 
383 
281 

2 79 
277 
275 
274 
37a 
270 
368 
sG6 
365 





1 




LOOABITHMS OF M 


U M B B K B. 




# 




N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 


149 


173186 


3478 


3769 


4o6o 


435i 


4641 


493a 


5222 


55x2 


58o2 


Ill 


i5o 


6091 


638i 


6670 


^ 


7248 


7536 


7825 


8xx3 


84ox 


8689 


i5i 


8977 


9264 


9552 


.126 


.4x3 


.699 


.986 


X272 


x558 


287 


l52 


181844 


2129 


24i5 


2700 


2985 


3270 


3555 


3839 


4x23 


4407 


285 


i53 


4691 


4975 


5259 


5542 


5825 


6x08 


639X 


6674 


6956 


7239 


383 


i54 


7521 


7803 


8084 


8366 


8647 


8928 


9209 


9490 


977X 


..5x 


28X 


i55 


190332 


0612 


0892 


1171 


i45i 


1730- 


2010 


2289 


2567 


2846 


m 


1 56 


3i25 


34o3 


368 1 


3959 


4a37 


45x4 


4792 


5069 


5346 


5623 


157 


5900 


6176 


6453 


6729 


7005 


7281 


7556 


7832 


8x07 


8382 


276 


1 58 


8657 


8932 


9206 


9481 


9755 


..29 


.3o3 


.577 


.85o 


XX2~4 


274 


159 


201397 


1670 


1943 


2216 


2488 


2761 


3o33 


33o5 


3577 


3848 


272 


160 


4l20 


4391 


4663 


4934 


53o4 


5475 


5746 


6016 


6286 


6556 


271 


161 


6826 


7096 


7365 


7634 


7904 


8x73 


844i 


87x0 


8979 


9247 


269 


162 


95i5 


9783 


..5i 


.319 


.586 


.853. 


XX2I 


x388 


x654 


X92X 


367 


i63 


212188*^ 


2454 


2720 


2986 


3252 


35x8 


3783 


4o49 


43x4 


4579 


366 


i64 


4844 


5109 


5373 


5638 


5902 
8536 


6x66 


643o 


6694 


6957 


722 X 


364 


i65 


7484 


7747 


8010 


8273 


8798 


9060 


9323 


9585 


9846 


363 


166 


220108 


0370 


o63i 


0892 


xi53 


i4x4 


1675 


X936 
4533 


2x96 


2456 


361 


167 


2716 


2976 


3236 


3496 
6084 


3755 


4oi5. 


4274 


479a 


5o5x 


359 


168 


5309 


5568 


5826 


6342 


6600 


6858 


7xx5 


7372 


7630 


358 


169 


7887 


8x44 


84oo 


8657 


8913 


9x70 


9426 


9682 


9938 


.X93 


356 


170 


23o449 


0704 


0960 


I2l5 


1470 


X724 


X979 


2234 


2488 


2742 


354 


171 


2996 


325o 


35o4 


3757 


4oii 


4264 


45x7 


4770 


5o23 


5276 


353 


172 


5528 


5781 


6o33 


6285 


6537 


6789 


704 X 


7292 


7544 


7795 


353 


173 


8o46 


8297 


8548 


8799 


9049 


9299 


9550 


9800 


..5o 


.3oo 


35o 


174 


24o549 


0799 


io48 


1297 


1 546 


X795 


2044 


2293 


254x 


2790 


249 


175 


3o38 


3286 


3534 


3782 


4o3o 


4277 


4525 


477a 


50x9 


5266 


248 


176 


55i3 


5759 


6006 


6252 


6499 


6745 


6991 


7237 


7482 


7728 


246 


177 


7973 


8219 


8464 


8709 


8954 


9x98 


9443 


9687 


9932 


.X76 


245 


178 


25o420 


0664 


09b8 


n5i 


1395 


x638 


x88i 


2X25 


2368 


2610 


243 


179 


2853 


3096 


3338 


358o 


3822 


4o64 


43o6 


4548 


4790 


5o3x 


242 


180 


5273 


55i4 


5755 


5996 


6237 


6477 


67x8 


6958 


7198 


7439 


24x 


181 


7679 


7918 


8i58 


8398 


8637 


8877 


91x6 


9355 


9594 


9833 


239 


N. 





1 


2 


~3~ 


4 


5 


6 


7 


8 


9 


"d~ 




'2^2 


' 29 


58 


88 


117 


146 


175 


204 


234 


263 






290 


29 


58 


87 


ne 


i45 


174 


303 


332 


261 






29 


58 


86 


ii5 


i44 


173 


202 


a3o 


259 






286 


It 


57 


86 


tt4 


143 


173 


aoo 


229 


267 






384 


57 i 


85 


ii4 


142 


170 


'99 


227 


256 






282 


28 


56 


85 


ii3 


i4i 


169 


197 


226 


254 






280 


a8 


56 


84 


112 


i4o 


168 


ig6 


234 


252 






278 


28 


56 


83 


III 


i3o 


167 


.95 


222 


25o 






276 


28' 


55 


83 


no 


1 38 


166 


193 


221 


248 






374 ^ 


27 


55 


82 


MO 


137 


i64 


193 


21S 


247 






S72 1 


27 


54 


82 


'Zt 


1 36 


163 


190 


245 




i 


270 ^ 


37 


54 


81 


1 35 


162 


189 


216 


243 






268 - 


27 


54 


80 


107 


i34 


t6i 


1S8 


2l4 


34l 




£ 


z6e 1* 


27 


53 


80 


1 06 


r33 


160 


186 


2l3 


23q 




S 


264 'g 


26 


53 


79 


106 


l32 


1 58 


185 


311 


238 




s 


262 


26 


52 


79 


io5 


i3i 


i57 


i83 


210 


336 






260 g 


26 


52 


78 


ro4 


i3o 


i56 


163 


308 


234 






258 fc 


s6 


52 


77 


io3 


129 


1 55 


181 


306 1 


332 






256 


a6 


5r 


77 


102 


ra8 


1 54 


179 


2q5 


23o 






354 


25 


5i 


76 


loa 


127 


I 52 


178 


so3 


229 






25a 


25 


5o 


76 


101 


136 


i5i 


176 


aoa 


227 






aSo 


35 


.5o 


75 


too 


125 


i5o 


175 


200 


225 






248 


25 


5o 


74 


99 


124 


149 


.74 


198 


223 






s46 


25 


49 


74 


98 


123 


148 


172 


197 


221 






244 


1 24 


49 


73 


98 


122 


i4B 


171 


195 


220 






242 


24 


48 


73 


97 


121 


145 


X6g 


194 


3X8 




U40 


[ s4 


48 


72 


96 


120 


i44 


iG3 


192 


3l6 









Logarithms of Numbers. 






S 


N. 


1 


2 


3 


4 


6 


6 7 


8 


9 


D. 


162 


260071 


o3io 


o548 


0787 


I035 


1263 


i5oi 


1739 


1976 


22l4 


338 


i83- 


245i 


2688 


3935 


3i63 


3399 


3636 


3873 


4109 


4346 


'4582 


337 


1 84 


48i8 


5o54 


5390 


5535 


5761 


5996 


6333 


6467 


6702 


6937 


835 


i85 


7172 


7406 


7641 


7875 


8II0 


8344 


8578 


8813 


9046 


9279 


334 


186 


9613 


9746 


9980 


.3X3 


.446 


.679 


.913 


1144 


x377 


1609 


333 


187 


271842 


2074 


23o6 


3538 


3770 


3ooi 


3333 


3464 


3696 


3927 


332 


188 


4i58 


4389 


4630 


485o 


5o8i 


53ii 


5543 


577s 


6002 


6232 


23o 


189 


6462 


6692 
8982 


6931 


7i5i 


7380 


7600 
9895 


7838 


8067 


8396 


8525 


229 


190 


8754 


9311 


9439 


9667 


.133 


.35x 


.578 


.806 


228 


191 


281033 


1261 


i488 


1715 


1942 


2169 


3396 


3632 


3849 


3075 


227 


192 


33ox 


3527 


3753 


3979 


42o5 


4431 


4656 


4882 


5107 


5332 


336 


193 


5557 


5782 


6007 


6333 


6456 


668x 


6905 


7i3o 


7354 


7578 


335 


194 


7802 


8026 


8s49 


8473 


8696 


8920 


9143 


9366 


9589 


9812 


333 


195 


296035 


0257 


o48o 


0703 


0925 


ii47 


1 369 


159X 


i8x3 


2o34 


332 


196 


2256 


2478 


3699 


3930 


3i4i 


3363 


3584 


38o4 


4o35 


4246 


22X 


197 


4466 


4687 


4907 


5i37 


5347 


5567 


5787 


6007 


6336 


6446 


820 


198 


6665 


6884 


7104 


7333 


«754a 


7761 


7979 


8x98 


84x6 


86^5 


2X9 


199 


8853 


9071 


9389 


950-6 


9725 


9943 


.161 


.378 


.595 


.8x3 


2X8 


200 


3oio3o 


1347 


i464 


1681 


1898 
4o59 


2Il4 


333i 


a547 


3764 


2980 


2x7 


aoi 


3196 


34i3 


3638 


384 


4275 


4491 


4706 


49s I 


5x36 


2X6 


ae>a 


535i 


5566 


5781 


5996 


621 1 


6435 


6639 


6854 


7068 


7383 


2X4 


203 


7496 


7710 


7924 


8137 


835i 


8564 


8778 


8991 


9304 


9417 


2l3 


304 


9630 


9843 


..56 


.368 


.481 


.693 


.906 


1118 


x33o 


x543 


313 


ao5 


311754 


1966 


3177 


3389 


2600 


3813 


3o33 


3234 


3445 


3656 


3I| 


206 


3867 


4078 


4389 


4499 


4710 


4930 


5i3o 


5340 


555x 


5760 


3IO 


207 


5970 


6180 


6390 

848 1 


till 


6809 


7018 


733.7 


7436 


7646 


7854 


309 
308 


208 


8o63 


8373 


8898 


9106 


93i4 


9522 


9730 


9938 


209 


3aoi46 


o354 


o563 


0769 


0977 


1x84 


1391 


1598 


x8o5 


30I3 


307 


aio 


2219 


3436 


3633 


3839 


3o46 


3353 


3458 


3665 


3871 


4077 


306 


211 


4282 


4488 


4694 


4899 


5io5 


53xo 


55i6 


5721 


5936 


6x3i 


2o5 


2121 


6336 


654i 


6745 


6950 


7155 


7350 
9396 


7563 


7767 


7973 


8x76 


2o4 


2l3 


838o 


8583 


8787 


8991 


9194 


9601 


9805 


...8 


.3X1 


303 


2l4 


33o4i4 


0617 


0819 


I033 


1235 


1437 


1 636 


i832 


3o34 


3336 


303 


2l5 


2438 


3640 


3843 


3o44 


3346 


3447 


3649 


385o 


4o5i 


4253 


302 


216 


4454 


4655 


4856 


5o57 


5357 


5458 


5658 


5859 


6959 
8o58 


6360 


201 


217 


646o 


6660 


6860 


7060 


7360 


7459 


7659 


7858 


8357 


200 


218 


8456 


8656 


8855 


9054 


9353 


945i 


9650 


9849 


..47 


.246 


199 


219 


340444 


0643 


o84i 


1039 


1337 


x435 


i633 


x83o 


202a 


2225 


X98 


220 


2433 


3^30 


3817 


3oi4 


3312 


3409 


36o6 


38o2 


3999 


4196 


197 


TfT 





1 


2 


3 1 


4 


5 


6 


"7~ 


8 


9 


D. 




^338 


f 34 


48 


71 


95 


l\l 


i43 


167 


190 


314 






a36 


M 


47 


71 


94 


j43 


i65 


189 


312 






iM 


23 


47 


7« 


94 


117 


i4o 


i64 


1S7 


31 r 






33a 


33 


46 




93 


1x6 


111 


163 


tse 


309 






!230 


S3 


46 


69 


93 


xi5 


161 


iS4 


307 






228 


23 


46 


68 


9' 


ii4 


137 


t6o 


i8a 


2o5 






3 2^ 


a3. 


45 


68 


9<> 


n3 


1 36 


1 58 


181 


3o3 






!224 B 
232 3 


23 


45 


67 




1X3 


i34 


i57 


179 


3 03 




, 


23 


44 


67 


89 


XII 


i33 


1 55 


178 


300 




1 


320 ^ 


23 


44 


66 


88 


XIO 


I 33 


i54 


176 


198 




1 


3i8 1 


33 


44 


65 


87 


12 


i3i 


1 53 


174 


196 




§ 


216 1 
2ia ^ 


33 


43 


65 


86 


i3o 


i5r 


^3 


.94 




R 


31 


43 


64 


86 


X07 


138 


i5o 


171 


193 






31 


43 


64 


85 


106 


137 


a& 


170 


III 






210 


31 


43 


63 


84 


xo5 


136 


147 


168 






308 


31 


43 


63 ' 


83 


io4 


135 


146 i 


166 


187 






306 


31 


4r 


63 


83 


io3 


134 


i44 1 


m 


i85 






304 


SO 


4i 


61 


@3 


103 


132 


i43 


1 63 


184 






3oa 


30 


4o 


61 1 


81 


XOI 


I3t 1 


i4i 


163 


1S3 






•200 


20 


40 


60 1 


80 


xoo 


1 30 


)4o 


160 


I So 






19S 


30 


4o 


h 


79 


99 


119 


139 


i58 


178 





6 




LoGAftlTHMS < 


»F N 


UMBERS. 








N. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 


221 


344392 


4589 


4785 


4981 


5178 


5374 


5570 


5766 


596a 


6x57 


X96 


222 


. 6353 


6549 


6744 


6939 


7135 


7330 


7525 


7720 


79x5 


8110 


X95 


223 


83o5 


85oo 


8694 


8889 


9083 


9278 


947^ 


9666 


9860 


..54 


194 


224 


35o248 


0442 


o636 


0829 


I023 


1216 


i4io 


i6o3 


1796 


1989 


X93 


225 


2i83 


2375 


2568 


2761 


2954 
4876 


3i47 


3339 


3532 


3724 


39x6 
5834 




226 


4id8 


43oi 


4493 


4685 


5o68 


5260 


5452 


5643 


19a 


227 


6026 


6217 


64o8 


65^9 


6790 


6981 


7172 


7363 


7554 


7744 


191 


228 


7935 


8125 


83i6 


85o6 


8696 


8886 


9076 


9266 


9456 


9646 




229 


9835 


..25 


.2l5 


.404 


2482 


.783 


.972 


1161 


i35o 


x539 


188 


23o 


361728 


1917 


2io5 


2294 


2671 


2859 


3o48 


3a36 


3424 


23l 


36i2 


38oo 


3988 


4176 


4363 


455 1 


4739 


4926 


5xx3 


53oi 




232 


5488 


5675 


5862 


6049 
7915 


6236 


6423 


6610 


6796 


6983 


7x69 


187 


233 


7356 


7542 


77^89 


8101 


8287 


8473 


8659 


8845 


9o3o 


186 


234 


9216 


9401 


9587 


9772 


9958 


.143 


.328 


.5x3 


.698 


.883 


i85 


235 


371068 


1253 


1437 


1622 


1806 


IK 


2175 


236o 


2544 


2728 


id4 


236 


2912 


3096 
4932 


3280 


3464 


3647 


4oi5 


4198 


438a 


4565 




237 


4748, 


5ii5 


5298 


5481 


5664 


5846 


6029 


62x2 


6394 


i83 


238 


6577 


6759 


6942 


7124 


7306 


7488 


7670 


7852 


8o34 


8216 


i8s 


239 


8398 


858o 


8761 


8943 


9124 


9306 


9487 


9668 


9849 


..3o 


x8i 


240 


380211 


0392 


.0573 


0754 


0934 


iii5 


1296 


1476 


x656 


1837 




241 


2017 


2197 


2377 


2557 


2737 


2917 


3097 


3277 


3456 


3636 


180 


242 


38i5 


1% 


4174 


4353 


4533 


47" 


4891 


5070 


5^49 


5428 


m 


243 


56o6 


5964 


6142 


6321 


6499 


6677 


6856 


7034 


7axa 


244 


7390 


7568 


7746 


7923 


8101 


8279 


8456 


8634 


88xx 


8989 




245 


9166 


9343 


9520 


9698 


9875 


..5i 


.228 


.4o5 


.582 


.759 


177 


246 


390935 


1112 


1288 


i464 


i64i 


1817 


1993 


ax 69 


2345 


252X 


176 


247 


2697 
4452 


2873 


3o48 


3224 


3406 


3575 


3751 


3926 


4xox 


4277 




248 


4627 


4802 


4977 


5i52 


5326 


55oi 


5676 


585o 


6025 


X75 


249 


6199 


6374 


6548 


6722 


6896 


7071 


7245 


7419 


7592 


7766 


X74 


25o 


7940 


8ii4 


8287 


846i 


8634 


8808 


8981 


9154 


9328 


95OX 


X73 


25l 


9674 


9847 


. .20 


.192 


.365 


.538 


.711 


.883 


xo56 


1228 




252 


4oi4oi 


1573 


1745 


19x7 


2089 


2261 


2433 


2605 


2777 


2949 


172 


253 


3l2I 


3292 


3464 


3635 


3807 


3978 


4149 


4320 


4492 


4663 


171 


254 


4834 


5oo5 


5176 


5346 


5517 


5688 


5858 


6029 


6x99 


6370 




255 


654o 


6710 


6881 


705 1 


7221 


73oi 
9087 


756i 


7731 


7901 


8070 


X70 


256 


8240 


84io 


8579 


8749 


8918 


9257 


9426 


9595 


9764 


X69 


257 


9933 


.102 


.271 


.440 


.609 


•777 


.946 


ixx4 


X283 


x45x 




258 


411620 


1788 


1956 


2124 


2293 


2461 


2629 


2796 


2964 


3x32 


168 


259 


33oo 


3467 


3635 


38o3 


3970 


4i37 


43o5 


4472 


4639 


48o6 


X67 


'260 


4973 


5i4o 


5307 


5474 


564i 


58o8 


5974 


6x4i 


63o8 


6474 




261 


664i 


6807 


6973 


7139 
8798 


7306 


747a 


7638 


7804 


7970 


8x35 


x66 


262 


83oi 


8467 


8633 


8964 


9129 


9295 


9460 


9625 


9791 


x65 


263 


9956 


.121 


.286 


.451 


.616 


.781 


.945 


mo 


1275 


1439 




N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 




^196 


20 


39 


59 


78 


98 


118 


x37 


x57 


176 






194 


19 


n 


58 


78 


s? 


116 


1 36 


i55' 


X75 






192 


19 


58 


77 


ii5 


1 34 


x54 


173 






190 


19 


38 


57 


76 


95 


ii4 


1 33 


X52 


X7X 






188 ■ 


19 


38 


56 


75 


94 


ii3 


l32 


x5o 


X69 






186 ^ 


19 


37 


56 


74 


93 


112 


x3o 


x49 


167 




1 


i84 £ 


18 


37 


55 


74 


92 


no 


X29 


1 47 


x66 




182 73 


18 


36 


55 


73 


91 


109 


X27 


i46 


x64 




2- 


i8o §- 


18 


36 


54 


72 


90 


X08 


X26 


i44 


162 




£ 


178 i 


18 


36 


53 


71 


89 


107 


X25 


x4b 


160 




i5 


176 a 


18 


35 


53' 


70 


88 


106 


X23 


i4i 


x58 






172 


17 


35 


52 


70 


87 


io4 


X22 


x39 


x57 






17 


34 


52 


69 


86 


io3 


X20 


x38 


x55 






170 


17 


34 


5i 


68 


85 


102 


\\t 


1 36 


x53 






168 


17 


34 


5o 


67 


84 


lOI 


x34 


x5x 






166 


17 


33 


5o 


66 


83 


100 


X16 


1 33 


149 
x48 






1 64 


16 


33 


49 


66 


82 


98 


xi5 


i3i 









Logarithms 


OF ]N 


UMBERS. 






f 


N. 





1 


2 


3 


4 


1 ' 


6 


7 


8 


9 


D. 


264 


4a I 604 


1768 


1933 


2097 


226X 


2426 


2590 


2754 


29x8 


3082 


164 


265 


3246 


3410 


3574- 


3737 


3901^ 


4o65 


4228 


4392 


4555 


4718 




266 


4882 


5o45 


5208 


5371 


5534 


5697 


586o 


6023 


6x86 


6349 


xQ3 


267 


65ii 


6674 


6836 


6999 


716X 


7324 


7486 


7648 


78x1 


7973 


162 


268 


8i35 


8297 


8459 


862X 


8783 


8944 


9x06 


9268 


9429 


959X 




269 


9752 


9914 


..75 


.236 


.398 


.559 


.720 


.881 


1042 


X203 


161 


270 


43 I 364 


i525 


1 685 


i846 


2007 


2x67 


2328 


2488 


2649 


2809 




271 


2969 


>3i3o 


3290 


345o 


36x0 


3770 


3930 


4090 


4249 


4409 


160 


272 


4569 


4729 


4888 


5o48 


5207 


5367 


5526 


5685 


5844 


6004 


x59 


273 


61 63 


6322 


648i 


664o 


6799 


6957 


7x16 


7275 


7433 


7592 




274 


775i 


7909 


8067 


8226 


8384 


8542 


870X 


8859 


9017 


9x75 


1 58 


275 


^333 


9491 


9648 


9806 


9964 


.X22 


.279 


.437 


.594 


.752 




276 


440909 


1066 


1224 


i38x 


x538> 


X695 


i852 


2009 


2x66 


2323 


x57 


277 


2480 


2637 


2793 
4357 


2950 


3xo6 


3263 


3419 


3576 


3732 


3889 




278 


4o45 


4201 


45x3 


4669 


4825 


4981 


5x37 


5293 


5449 


1 56 


279 


56o4 


5760 


5915 


6071 


6226 


6382 


6537 


6692 


6848 


7003 


i55 


280 


7i58 


73i3 


7468 


7623 


7778 


7933 


8088 


8242 


8397 


8552 




281 


8706 


8861 


9015 


9x70 


9324 


9478 


9633 


9787 


9941 


..95 


|54 


282 


450249 


o4o3 


0557 


07x1 


o865 


1018 


1x72 


x326 


x479 


x633 




283 


1786 


1940 


2093 


2247 


2400 


2553 


2706 


2859 


30X2 


3x65 


1 53 


284 


33i8 


3471 


3624 


3777 


3930. 


4082 


4235 


4387 


4540 


4692 




285 


4845 


4997 


5x5o 


53o2 


5454 


56o6 


5758 


59x0 


6062 


62x4 


1 52 


286 


636& 


65i8 


6670 


682X 


6973 


7125 


7276 


7428 


7579 


7731 




287 


7882 


8o33 


8i84 


8336 


8487 


8638 


8789 


8940 


9091 


9242 


x5x 


288 


9392 


9543 


9694 


9845 


9995 


.x46 


.296 


.447 


.597 


.748 




289 


460898 


io48 


1198 


1 348 


1499 


1649 


X799 


1948 


2098 


2248 


x5o 


290 


2398 


2548 


2697 


2847 


2997 


3i46 


3296 


3445 


3594 


3744 




291 


3893 


4o42 


419X 


4340 


4490 


4639 


4788 


4936 


5o85 


5234 


149 


292 


5383 


5532 


568o 


5829 


5977 


6x26 


6274 


6423, 


6571 


67x9 




293 


6868 


7016 


7164 


73x2 


7460 


7608 


7756 


7904 


8o52 


8200 


x48 


294 


8347 


8495 


8643 


.263 


8938 


•9085 


9233 


9380 


9527 


9675 




295 


9822 


9969 


.116 


.410 


.557 


.704 


.85x 


.998 


xx45 


147 


296 


471292 


i438 


x585 


X732 


X878 


'2025 


217X 


23x8 


2464 


26x0 




297 


2756 


2903 


3o49 


3x95 


3341 


3487 


3633 


3779 


3925 


407 X 


i46 


298 


4216 


4362 


45o8 


4653 


4799 


4944 


5090 


5235 


538i 


5526 




299 


5671 


58x6 


5962 


6x07 


6252 


6397 


6542 


6687 


6832 


6976 


145 


3oo 


7121 


7266 


74" 


7555 


7700 


7844 


7989 


8x33 


8278 


8422 




3oi 


8566 


8711 


8855 


8999 


9143 


9287 


9431 


9575 


9719 


9863 


i44 


302 


480007 


oi5i 


0294 


o438 


o582 


0725 


0869 


X012 


1x56 


X299 




3o3 


1443 


i586 


1729 


X872 


20x6 


2x59 


23o2 


2445 


2588 


273X 


143 


3o4 


2874 


3oi6 


3x59 


33o2 


3445 


3587 


3730 


3872 


4ox5 


4i57 




3o5 


43oo 


4442 


4585 


4727 


4869 


5oix 


5x53 


5295 


5437 


5579 


142 


3o6 


5721 


5863 


6oo5 


6x47 


6289 


643o 


6572 


6714 


6855 


6997 




307 


71 38 


7280 


7421 


7563 


7704 


7845 


7986 


8127 


8269 


84xo 


i4i 


3o8 


855i 


8692 


8833 


8974 


9114 


9255 


9396 


9537 


9677 


98x8 




309 


9958 


••99 


.239 


.380 


.520 


.66x 


.801 


.941 


X081 


X222 


i4o 


3io 


491362 


l502 


1642 


X782 


1922 


2062 


220X 


234i 


248 X 


262 X 




3ii 


2760 


2900 


3o4o 


3x79 


33x9 


3458 


3597 


3737 


3876 


4ox5 


x39 


N. 





1 


Z 


3 


4 1 


5 


6 


7 


8 


■~9~ 


D. 




162 


' 16 


33 


49 


65 


81 


97 


ii3 


i3o 


i46 






160 


j6 


33 


48 


64 


80 


96 


ri2 


128 


r44 






i58 ^ 

i56 1 


16 


3a 


47 


63 


79 


9S 


III 


ia6 


142 






16 


3i 


47 


6a 


78 


94 


109 


125 


i4o 




t 


i54 P- 


i5 


3t 


46 


62 . 


77 


9* 


io3 


J 33 


i3q 




□ 


15. 1 


i5 


3o 


46 


61 


76 


9» 


106 


122 


137 




i5o S' 
148 S 


tS 


3o 


45 


60 


75 


tl 


io5 


lao 


r35 




P 


i5 


3o 


44 


59 


74 


ro4 


iiS 


i33 




i46 ^ 


i5 1 


29 


44 


S3 


73 


88 


ro3 


ti7 


i3i 






144 £ 


r4 1 


29 


43 


53 


73 


86 


lOI 


ii5 


i3o 






l42 


i4 


2% 


43 


57 


71 


85 


99 


u4 


138 






i4o 


i4 


28 


4it 


56 


70 


84 


98 


113 


136 





i 




Logarithms t 


5F N 


U M B B R 8. 








N. 





1 


2 


3 


4 


6 6 


7 


6 


9 


D. 


3l3 


494155 


4294 


4433 


4572 


47H 


485o 4989 


5x28 


5267 


5406 


x39 


3i3 


5544 


v5683 


5822 


5960 


6099 


6238 


6376 


65i5 


6653 


679 X 




3i4 


6930 


7068 


7206 


7344- 


7483 


7621 


7759 


7897 


8o35 


8x73 


1 38 


3i5 


83ix 


8448 


8586 


8724 


886a 


8999 


9x37 


9275 


94x2 


9550 




3x6 


9687 


9824 


9962 


••99 


.236 


.374 


.5xx 


.648 


.785 


.922 


137 


3i7 


5oio59 


1x96 


x333 


1470 


X607 


1744 


x88o 


20x7 


3x54 


229 X 




3i8 


2427 


2564 


2700 


2837 


2973 


3x09 


3246 


3382 


35x8 


3655 


i36 


319 


lltl 


3927 


4o63 


iir, 


4335 


4471 


4607 


4743 


4878 


5oi4 




3ao 


5286 


5421 


5693 


5828 


5964 
73x6 


6099 


6a34 


6370 




321 


65o5 


664o 


6776 


691 1 


7046 


7x81 


745x 


7586 


772X 


i35 


322 


7856 


799X 


8x26 


8260 


8395 


853o 


8664 


8799 


8934 


9068 




323 


9203 


9337 


9471 


9606 


9740 


9874 


...9 


.x43 


.277 


.4ix 


i34 ^ 


324 


5io545 


0679 


o8i3 


0947 


X081 


X2X5 


1349 


x482 


x6x6 


X750 




325 


1 883 


20x7 


2x5x 


2284 


a4i8 


255x 


2684 


28x8 


2951 


3o84 


i33 


326 


32i8 


335i 


3484 


36X7 


3750 


3883 


4ox6 


4x49 


428a 


44i5 




327 


4548 


468i 


48x3 


4946 


5o79 


52X1 


5344 


5476 


5609 


5741 




328 


5874 


6006 


6x39 


627X 


64o3 


6535 


6668 


6800 


693a 


7064 


1 3a 


320 


7196 


7328 


7460 


759a 


7734 


7855 


7987 


81x9 


825i 


8382 




33o 


85i4 


8646 


8777 


8909 


9040 


9x71 


93o3 


9434 


9566 


9697 


i3i 


33i, 


9828 


9959 


..90 


.2ai 


.353 


.484 


.6x5 


.745 


.876 


1007 




332 


52II38 


1269 
2575 


x4oo 


i53o 


1661 


1792 


192a 


2o53 


2x83 


23x4 




333 


2444 


2705 


2835 


2966 


3096 


3226 


3356 


3486 


36x6 


i3o 


334 


3746 


3876 


4006 


4i36 


4266 


4396 


4526 


4656 


4785 


4916 




335 


5o45 


5x74 


53o4 


5434 


5563 


5693 


5822 


595X 


6081 


62x0 


129 


336 


6339 


6469 


6598 
7888 


6727 


6856 


6985 


7"4 


7243 


7372 


75oi 




337- 


763o 


9045 


80x6 


8x45 


8274 


84o2 


853i 


8660 


8788 




338 


8917 


9174 


9302 


9430 


9559 


9687 


98x5 


9943 


..72 


128 


339 


53o2oo 


0328 


o456 


o584 


07x2 


o84o 


0968 


1096 


X223 


x35x 




340 


1479 


1607 


1734 


X862 


1990 


2XX7 


2245 


2372 


25oo 


a6a7 




341 


2754 


2882 


3009 


3x36 


3264 


3391 


35x8 


3645 


3772 


3899 


i»7 


342 


4026 


4x53 


4280 


4407 


4534 


466i 


4787 


4914 


5o4x 


5x67 




343 


5294 
6558 


5421 


5547 


6674 


58oo 


5927 


6o53 


6x80 


63o6 


6432 


126 


344 


6685 


68x1 


6937 


7063 


7x89 
8448 


73x5 


7441 


7567 


gg 




345 


7819 


7945 


8071 


8197 


8322 


^h4^ 


8699 


8825 




346 


9076 


9202 


9327 


9452 


9578 


9703 


9829 


9954 


••79 


.204 


ia5 


347 


540329 


0455 


o58o 


0705 


o83o 


0955 


X080 


I2o5 


i33o 


1454 




348 


1579 


X704 


1829 


X953 


2078 


2203 


2327 


2452 


2576 


270X 




349 


2825 


2950 


3074 


3x99 


3323 


3447 


3571 


3696 


3820 


3944 


124 


35o 


4068 


4192 


43x6 


4440 


4564 


4688 


48x2 


4936 


5o6o 


5x83 




35i 


5307 


543i 


5555 


5678 


58o2 


5925 


6049 


6x72 


6296 


64i9 




352 


6543 


6666 


6789 


69x3 


7o36 


7x59 


7282 


74o5 


I'll 


7652 


ia3 


353 


7775 


7898 


802 X 


8x44 


8267 


8389 


85x2 


8635 


888x 




354 


9003 


9x26 


9249 
0473 


937X 


9494 


96x6 


9739 


986X 


9984 


.X06 




355 


550228 


o35x 


0595 


0717 


o84o 


0962 


X084 


X2o6 


i3a8 


laa 


356 


i45o 


x572 


1694 


x8i6 


1938 


2060 


2l8l 


23o3 


2425 


a547 




357 


2668 


2790 


291 X 


3o33 


3x55 


3276 


3398 


35x9 


364o 


376a 


xaz 


358 


3883 


4oo4 


4126 


4247 


4368 


4489 


4610 


4731 


4852 


4973 




359 


5094 


52x5 


5336 


5457 


5578 


6905 


5820 


5940 


6o6x 


6i8a 




36o 


63o3 


6423 


6544 


6664 


6785 


7026 


7146 


7267 


7387 


lao 


36i 


7507 


7627 


7748 


7868 


7988 


8x08 


8228 


8349 


8469 


8589 




N. 





1 


2 


3 


4 


~5~ 


■~6~ 


7 


8 


~9~ 


D. 




i38 


r i4 


28 


4x 


55 


u 


83 


11 


XIO 


124 






i36 ^ 
i34 f 


i4 


~ 27 


4i 


54 


82 


109 


1^2 




, 


x3 


27 


4o 


54 


67 


80 


94 


107 


I2X* 






l32 ^ 


i3 


26 


40 


53 


66 


;2 


92 


106 


1x9 




i3o 1 


i3 


26 


39 


5a 


65 


91 


io4 


1X7 




128 -2' 
126 S 
124 1 


i3 


26 


38 


5i 


64 


77 


11 


102 


1X5 




5 


x3 


25 


38 


5o 


63 


76 


xox 


1x3 




12 


25 


37 


5o 


62 


74 


87 


11 


XI2 . 






122 P^ 


X2 


24 


37 


49 


61 


73 


85 


IXO 






X20 


xa 1 24 


36 


48 


60 


72 


84 


96 


108 









Logarithms of N 


UMBERS. 






I 


N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 


362 


558709 


8829 


8948 


9068 


9188 


9308 


9428 


9548 


9667 


9*87 


120 


363 


9907 


..26 


.146 


.265 


.385 


.5o4 


.624 


.743 


.863 


.982 




364 


56IIOI 


1221 


1 340 


1459 


1578 


1698 


I8I7 


1936 


2o55 


2174 


119 


365 


2293 


24l2 


253i 


265o 


2769 


2887 


3oo6 


3x25 


3244 


3362 




366 


3481 


36oo 


3718 


3837 


3955 


4074 


4192 


43xx 


4429 


4548 




367 


4666 


4784 


4903 


5o2I 


5i39 


5257 


5376 


5494 


56x2 


5730 


118 


368 


5848 


5966 


6084 


6202 


6320 


6437 


6555 


6673 


679X 


6909 




369 


7026 


7144 


7262 


7379 


7497 


7614 


7732 


7849 


7967 


8084 


: 


370 


8202 


83i9 


8436 


8554 


8671 


8788 


8905 


9023 


9140 


9257 


117 


371 


9374 


9491 


9608 


9725 


9842 


9959 


..76 


.X93 


.309 


.426 




372 


570543 


0660 


0776 


0893 
2o58 


lOIO 


1126 


1243 


1359 


1476 


1592 
2755 




373 


1709 


1825 


1942 


2174 


229X 


2407 


2523 


2639 


116 


374 


2872 


2988 


3io4 


3220 


3336 


3452 


3568 


3684 


38oo 


.3915 




375 


4q3i 


4147 


4263 


4379 


4494 


46 10 


4726 


484x 


4957 


5072 




376 


5i88 


53o3 


54t9 


5534 


565o 


5765 


588o 


5996 


6xxx 


6226 


ii5 


o^Z 


634i 


6457 


6572 


6687 


6802 


69x7 


7o32 


7x47 


7262 


7377 




378 


7492 


7607 


7722 


7836 


7951 


8066 


8i8x 


8295 


84x0 


8525 




Ip 


8639 


8754 


8868 


8983 


9097 


9212 


9326 


9441 


9555 


9669 


"4 


38o 


9784 


9898 


..12 


.126 


.241 


.355 


.469 
i6o8 


.583 


.697 


.8x1 




38i 


580925 


1039 


Ii53 


1267 


i38i 


1495 


1722 


i836 


1950 




382 


2o63 


2177 


2291 


24o4 


25x8 


263i 


2745 


2858 


2972 


3o85 




383 


3199 


33i2 


3426 


3539 


3652 


3765 


3879 


3992 


4x65 


4218 


ii3 


384 


433 1 


4444 


4557 


4670 


4783 


4896 


5009 


5X22 


5235 


5^48 




385 


5461 


5574 


5686 


5799 


5912 


6024 


6x37 


625o 


6362 


6475 




386 


6587 


6700 


6812 


6925 


7037 


7x49 


.7262 


7374 


7486 


7599 


ixa 


387 


7711 


7823 


7935 


8047 


8160 


8272 


8384 


8496 


8608 


8720 




388 


8832 


8944 


9o56 


9167 


9279 


9391 


95o3 


96x5 


9726 


9838 




389 


9950 


..61 


.173 


.284 


.396 


.507 


.6x9 


.730 


.842 


.953 




390 


591065 


1176 


1287 


1399 


i5io 


X621 


1732 


1843 


X955 


2066 


III 


391 


2177 


2288 


2399 


25lO 


2621 


2732 


2843 


2954 


3o64 


3175 




392 


3286 


3397 


35o8 


36i8 


3729 


384o 


3950 


4o6i 


4171 


4282 




393 


4393 


45o3 


46x4 


47^4 


4834 


4945 


5o55 


5x65 


5276 


5386 


no 


394 


5496 


56o6 


5717 


5827 


5937 


6047 


6157 


6267 


6377 


6487 




395 


6597 


6707 


6817 


6927 


7037 


7146 


7256 


7366 


7476 


7586 




396 


7695 


7805 


7914 


8024 


8x34 


8243 


8353 


8468 


8572 
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9883 
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9009 


9119 


9228 


9337 


9446 


9556 


9665 


9774 
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398 


9992 


.101 


.210 


.3x9 
i4o8 


.428 


.537 


.646 


.755 


.864 
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600973 


1082 


1191 


1299 


x5x7 


1625 


1734 


1843 


1951 
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2169 


2277 


2386 


2494 


2603 


271.1 


28x9 


2928 


3o36 
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3i44 
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3469 


3577 


3686 


3794 


3902 
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4ii8 
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4226 
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455o 
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4766 


4874 
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5628 
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6x66 
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6489 
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69x9 


7026 


7x33 


7241 


7348 
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7455 


7562 


7669 


7777 


7884 
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8098 


8205 


83x2 


84x9 
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8526 


8633 


8740 


8847 


8954 


9061 


9167 


9274 


938x 


9488 
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9594 


9701 


9808 


9914 


. .21 


.X2d 


.234 


.341 


.447 


.554 
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0767 
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0979 


1086 


XX92 


1298 


i4o5 


x5xx 


x6x7 
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57 


63 
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23 


34 


45 


57 


68 
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56 
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P 
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22 


33 


44 


56 


67 


78 
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II 


32 


33 


44 


55 


66 


77 


ea 


99 
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11 


22 


33 


44 


55 


63 


76 


h 
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II 


23 


3a 


43 


54 


65 


76 


86 
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1 U07 
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21 


33 


43 


H 


64 


75 


86 


96 
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Logarithms 
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U If B B S 0. 








N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 


409 


611723 


1829 


1936 


2042 


2i48 


2254 


236o 


2466 


2572 


2678 


X06 


4io 


2784 


2890 


2996 


3l02 


3207 


33i3 


3419 
4475 


3525 


363o 


3736 




411 


3842 


3947 


4653 


4i59 


4264 


4370 


458i 


4686 


479a 




4l2 


4897 


5oo3 


5io8 


52i3 


5319 


5424 


5529 


5634 


5740 


5845 


io5 


4i3 


5950 


6o55 


6160 


.6265 


6370 


6476 


\658i 


6686 


6790 


6895 




4i4 


7000 


7io5 


7210 


73i5 


7420 


7525 


W629 


7734 


7839 


7943 




4i5 


8o48 


8i53 


8257 


8362 


8466 


8571 


8676 


8780 


8884 


8989 




4i6 


9093 


9198 


9302 


9406 


9511 


9615 


9719 


9824 


9928 


..32 


io4 


417 


620x36 


O24o 


o344 


o448 


o552 


o656 


0760 


o864 


0968 


X072 




418 


H76 


1280 


1 384 


i488 


1592 


1695 


1799 


1903 


2007 


21x0 




419 


22j4 


23i8 


2421 


2525 


2628 


2732 


2835 


2939 


3o42 


3i46 




420 


3249 


3353 


3456 


3559 


3663 


3766 


3869 


3973 


4076 


4179 


io3 


421 


4282 


4385 


4488 


4591 


4695 


4798 


4901 


5oo4 


5107 


52IO 




422 


53i2 


54i5 


55i8 


5621 


5724 


5827 


5929 


6o32 


6i35 


6238 




423 


634o 


6443 


6546 


6648 


6751 


6853 


6956 


7o58 


7x61 


7263 




424 


7366 


7468 


7571 


7673 


7775 


7878 


7980 


8082 


8x85 


8287 


IQ2 


425 


8389 


8491 


8593 


8695 


8797 


8900 


9002 


9104 


9206 


9308 




426 


9410 


9512 


9613 


9715 


9817 


9919 


. .21' 


.123 


.224 


.326 




427 


63o428 


o53o 


o63i 


0733 


o835 


0936 


io38 


1x39 


I24X 


x342 




428 


i444 


1 545 


1 647 


1748 


1849 


1951 


2o52 


2x53 


2255 


2356 


lOI 


429 


2457 


2559 


2660 


2761 


2862 


2963 


3o64 


3x65 


3266 


3367 




43o 


3468 


3569 


3670 


3771 


3872 


3973 


4074 


4x75 


4276 


4376 




43i 


4477 


4578 


4679 


4779 


4880 


4981 


5o8i 


5x82 


5283 


5383 


100 


432 


5484 


5584 


5685 


5785 


5886 


5986 


6087 


6187 


6287 


6388 




433 


6488 


6588 


6688 


6789 


6889 


6989 


7089 


7x89 


7290 


7390 




434 


7490 


7590 


7690 


7790 


7890 


7990 


8090 


8x90 
9x88 


8290 


8389 




435 


8489 
9486 


8689 


8789 
9785 


8888 


8988 


9088 


9287 


9387 


99 


436 


9586 


9686 


9885 


9984 


..84 


.183 


.283 


.382 




437 


64o48x 


o58i 


0680 


0779 


0879 


0978 


1077 


X177 


1276 


1375 




438 


1474 


i573 


1672 


1771 


1871 


1970 


2069 


2168 


2267 


2366 




439 


2465 


2563 


2662 


2761 


2860 


2959 


3o58 


3x56 


3255 


3354 




44o 


3453 


355i 


365o 


3749 


3847 


3946 


4o44 


4x43 


4242 


4340 


98 


44i 


4439 


4537 


4636 


4734 


4832 


4931 


5029 


5x27 


5226 


5324 




442 


5422 


5521 


5619 


5717 


58x5 


5913 
6894 


601 1 


6110 


6208 


63o6 




443 


64o4 


65o2 


6600 


6698 


6796 


6992 


7089 


7x87 


7285 




444 


7383 


7481 


lilt 


7676 


7774 


7872 


7969 


8067 


8x65 


8262 




445 


836o 


8458 


8653 


8750 


8848 


8945 


9043 


9x40 


9237 


97 


446 


9335 


9432 


9530 


9627 


9724 


9821 


9919 


..16 


.1x3 


.2x0 




447 


65o3o8 


o4o5 


o5o2 


0599 


0696 


0793 


0890 
1859 


0987 


xo84 


xx8i 




448 


1278 


1375 


147a 


i569 


1666 


1762 


1956 


2o53 


2x5o 




'449 


2246 


2343 


2440 


2536 


2633 


2730 


2826 


2923 

3888 


3019 


3ii6 




45o 


32i3 


3309 


34o5 


35o2 


3598 


^3695 


3791 


3984 


4080 


96 


45i 


4177 


4273 


4369 


4465 


4562 


4658 


4754 


485o 


4946 


5o42 




452 


5i38 


5235 


533i 


5427 


5523 


5619 


5715 


58io 


5906 


6002 




453 


6098 


6194 
7i52 


6290 


6386 


6482 


6577 


6673 


6769 


6864 


6960 




454 


7o56 


7247 


7343 


7438 


7534 


7629 


7725 


7820 


79x6 




455 


801 1 


8107 


8i202 


8298 
9250 


8393 


8488 


8584 


8679 


8774 


8870 


95 


456 


8965 


9060 


9155 


9346 


9441 


9536 


9631 


9726 


982X 




457 


9916 


..II 


.106 


.201 


.296 


.391 


.486 


.58i 


.676 


.771 
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61 
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63 
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10 
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60 
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P 
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10 


20 


3o 


40 


So 


59 


69 
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10 


20 


29 


39 


49 


59 


69 


88 






97^ 


10 


'9 


29 


11 


49 


58 


68 


78 


87 
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10 


"9 


ag 


48 


53 


67 


77 
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N. 





1 


2 


3 


4 


6 


6 


7 8 


9 


D. 


458 


666865 


0960 


io55 


ii5o 


1245 


1339 


1434 


i529 


1623 


1718 


95 


459 


i8i3 


1907 


2002 


2096 


•2191 


2286 


238o 


2475 


2569 


2663 




46o 


2758 


2852 


2947 


3o4i 


3i35 


323o 
4172 


3,324 


3418 


35i2 


3607 


94 


46i 


3701 


3795 


3889 


3983 


4078 


4266 


436o 


4454 


.4548 




462 


4642 


4736 


483o 


4924 


5oi8 


5lI2 


5206 


5299 


5393 


5487 




463 


558i 


5675 


5769 
6705 


5862 


5956 


6o5o 


6143 


6237 


633i 


6424 




464 


65i8 


6612 


6799 


6892 


6986 


7079 


7173 


7266 


7360 




465 


7453 


7546 


7640 


7733 


7826 


7920 


8oi3 


8106 


8199 


8293 


93 


466 


8386 


8479 


8572 


8665 


8759 


8852 


8945 


$o3d 


9i3i 


9224 




467 


9317 


9410 


95o3 


9596 


9689 


9782 


9875 


9967 


..60 


.i53 




468 


670246 


0339 
1265 


043 1 


o524 


s 


0710 


0802 


0895 


0988 


1080 




469 


1173 


i358 


i45i 


1 636 


1728 


1821 


191 3 


20o5 




470 


2098 


2190 


2283 


2375 


2467 


256o 


2652 


2^44 


2836 


2929 


9a 


471 


302I 


3n3 


32o5 


3297 


3390 


3482 


3574 


3666 


3758 


385o 




472 


3942 


4o34 


4126 


4218 


43io 


4402 


4494 


4586 


4677 


4769 




473 


486i 


4953 


5o45 


5i37 


5228 


5320 


54i2 


55oa 


5595 


5687 




474 


5778 


5870 


5962 


6o53 


6145 


6236 


6328 


6419 


65il 


660a 




475 


6694 


6785 


6876 


6968 


7059 


7i5i 


7242 


7333 


7424 


75x6 


91 


476 


7607 


7698 


7789 


7881 


7972 


8o63 


8i54 


8245 


8336 


842^ 




477 


85i8 


8609 


8700 


8791 


8882 


8973 


9064 


9155 


9246 


9337 




478 


9428 


9519 


9610 


9700 


9791* 


9882 


9973 


..63 


.154 


.245 




479 


68o336 


0426 


o5i7 


0607 


0698 


0789 


0879 


0970 


1060 


xi5i 




480 


1241 


i332 


1422 


i5i3 


i6o3 


^693 


1784 


1874 


1964 


2o55 


90 


48 1 


2145 


2235 


2326 


2416 


25o6 


2596 


2686 


2777 


2867 


2957 




482 


3o47 


3i37 


3227 


3317 


3407 


3497 


3587 


3677 


3767 


3857 




483 


3o47 
4845 


4o37 


4127 


4217 


4307 


4396 


4486 


4576 


4666 


4756 




484 


4935 


5o25 


5ii4 


52o4 


5294 


5383 


5473 


5563 


5652 




485 


5742 


583i 


5921 
68i5 


6010 


6100 


6189 


6279 


6368 


6458 


6547 


89 


486 


6636 


6726 


6904 


6994 


7083 


7172 


7261 


735i 


7440 




487 


7529 


7618 


7707 


7796 


7886 


7975 


8064 


8i53 


8242 


833i 




488 


8420 


85o9 


8598 
9486 


8687 


8776 


8865 


8953 


9042 


9i3i 


9220 




489 


9309 


9398 


9575 


9664 


9753 


9841' 


9930 


..19 


.107 




490 


690196 
^ 1081 


0285 


0373 


0462 


o55o 


0639 


6728 


0816 


0905 


0993 




491 


1170 


1258 


1 347 


1435 


1 524 


1612 


1700 


1789 


1877 


88 


492 


1965 


2o53 


2142 


2230 


23i8 


2406 


2494 


2583 


2671 


2759 




493 


2847 


2935 
38i5 


3o23 


3iii 


3199 


3287 


3375 


3463 


355i 


3639 




494 


3727 


3903 


3991 


4078 


4i66 


4254 


4342 


443o 


45x7 




495 


46o5 


4693 


4781 


4868 


4956 


5o44 


5i3i 


52x9 


5307 


5394 




496 


5482 


5569 


5657 


5744 


5832 


5919 


6007 


6094 


6182 


6269 


87 


497 


6356 


6444 


653i 


6618 


6706 


6793 


6880 


6968 


7P55 


7142 




498 


7229 


7317 


74o4 


7491 


7578 


7665 


7752 


7839 


7926 


8oi4 




499 


8101 


8188 


8275 


8362 


8449 


8535 


8622 


8709 


8796 


8883 




5oo 


8970 


9057 


9144 


9231 


9317 


94o4 


9491 


9578- 


9664 


975i 




5oi 


9838 


9924 


. .11 


..98 


.184 


.271 


.358 


.444 


.53i 


.617 
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700704 


0790 


0877 


0963 


io5o 


1 1 36 


1222 


l3o9 


1395 

^2258 


1482 


86 


5o3 


i568 


1 654 


1 741 


1827 


1913 


1999 


2086 


2172 


2344 




5o4 


243 1 


25i7 


2603 


2689 


2775 


2861 


2947 


3o33 


3119 


32o5 




5o5 


3291 


3377 


3463 


3549 


3635 


3721 


3807 


3893 


3979 
4837 


4o65 




5o6 


4i5i 


4236 


4322 


4408 


4494 


4579 


4665 


4751 


4922 




5o7 


5oo8 


5094 


5179 


5265 


535o 


5436 


5522 


5607 


5693 


5778 
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9 
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ag 


38 


48 


57 


67 
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19 
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65 


74 


84 




1 
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23 
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55 
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27 


36 


46 


55 


64 


'^ 
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18 


37 


36 


45 


H 


63 
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81 




P 
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9 


18 


27 


36 


45 


53 


62 


71 


80 
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9 


18 


.6 


35 


44 


53 


6a 


70 


79 
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9 


17 


26 


35 


44 


52 


6i 


70 


78 
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17 


a6 


34 


43 
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6a 


69 
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N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 


5o8 


705864 


5949 


6o35 


6x20 


6206 


6291 


6376 


646a 


6547 


6632 


85 


509 


6718 


68o3 


6888 


6974 


7059 


7144 


7229 


73x5 


7400 


7485 




5io 


7570 


7655 


7740 


7826 


79" 


7996 


8o8x 


8x66 


825x 


8336 




5ii 


8421 


85o6 


859X 


8676 


SjGi 


8846 


893X 


90x5 


9x00 


9x85 




5is 


9270 


9355 


9440 


9524 


9609 


9694 


977? 


9863 


9948 


..33 




5i3 


7x0117 


0202 


0287 


0371 


o456 


o54o 


0625 


07x0 


0794 


0879 




5i4 


0963 


xo48 


1X32 


X2X7 


i3ox 


x385 


x470 


x554 


x639 


X723 


84 


5i5 


1807 


X892 


X976 


2060 


2x44 


2229 


23x3 


2397 


248 X 


2566 




5i6 


265o 


2734 


28x8 


2902 


2986 
3826 


3070 


3x54 


3238 


3323 


3407 




5i7 


3491 


3575 


3659 


3742 


39x0 


3994 


4078 


4x62 


4246 




5i8 


433o 


44x4 


nil 


458x 


4665 


4749 


4833 


49x6 


5ooo 


5o84 




5.9 


5x67 


525x 


54x8 


55o2 


5586 


5669 


5753 


5836 


5920 




520 


6oo3 


6087 


6x70 


6254 


6337 


642 X 


65o4 


6588 


667X 


6754 


83 . 


5ai 


6838 


692 X 


7004 


7088 


7X7X 


7254 


7338 


742 X 


75o4 


7587 




522 


767X 


7754 


7837 


7920 


8oo3 


8086 


8x69 


8253 


8336 


84x9 
9248 




523 


85o2 


8585 


8668 


875x 


8834 


89x7 


9000 


9083 


9x65 




524 


933x 


94x4 


9497 


9580 


9663 


9745 


9828 


99" 


9994 
082 X 


••77 




525 


720159 


0242 


o325 


0407 


0490 


0573 


o655 


0738 


0903 




526 


;i8ix 


X068 


xx5x 


X233 


x3x6 


1398 


x48x 


x563 


x646 


X728 


8a 


527 


X893 


X975 


2o58 


2x4o 


2222 


a3o5 


2387 


3469 


2552 




528 


2634 


27x6 


2798 


288X 


2963 


3o45 


3x27 


3209 


339X 


3374 




520 


345^ 


3538 


3620 


3702 


3784 


3866 


3948 


4o3o 


4xxa 


4x94 




53o 


4276 


4358 


4440 
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4625 


4669 


4713 




988 


4757 


48oi 


4845 


4889 
53a8 


4933 


4977 


502I 


5o65 


5io8 


5i52 




989 


5196 


524o 


5284 


5372 


5416 


5460 


55o4 


5547 


5591 




990 


5635 


5679 


5723 


5767 


58ii 


5854 


5998 


5942 


5986 


6o3o 




991 


6074 


61 1 7 


6161 


62o5 


6249 


6293 


6^337 


638o 


6424 


6468 




992 


65i2 


6555 


6599 


6643 


6687 


6731 


6774 


6818 


6862 


6906 




993 


6949 


6993 


7037 


7080 


7124 


7168 


7212 


7255 


7299 


7343 




994 


-7386 


7430 


7474 


7517 


7561 


7605 


7648 


7692 


7736 


7779 




995 


7823 


7867 


7910 


It 


7998 


8o4i 


8o85 


8129 


8172 


8216 




996 


8259 


83o3 


8347 


8434 


.8477 


8521 


8564 


8608 


8652 




997 


8695 


8739 


8782 


8826 


8869 


8913 


8956 


9000 


9043 


9087 




998 


9i3i 


9174 


9218 


9261 


93o5 


9348 


9392 


9435 


9479 


95(22 




999 


9565 


9609 


9652 


9696 


9739 


9783 


9826 


9870 


9913 


9957 


43 


N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


D. 




r 46 i 

45 fe, 


r 5 


9 


i4 


18 


23 


28 


32 


37 


4i 




J. 


5 


9 


i4 


18 


23 


27 


32 


36 


4i 




!S 


44 ^ 


4 


9 


i3 


18 


22 


26 


3i 


35 


4o 




P 


I 43 ^ 


[ 4 


9 


i3 


17 


22 


26 


3o 


34 


39 





TABLE 



OF 



LOGAEITHMIC SHES AND TANGENTS 



FOK EVEET 



TEN SECONDS OF THE QUADRANT. 



32 






Log ARiTHjf ic 


S I N B S. 








Min. 






Sine of C 


Degree. 








P.P«rt 

t)Ol* 


0" 


10" 


20" 


30" 


40" 


SO" 


o 


Inf. Neg. 


5.635575 


5.986605 


6:162696 


6.287635 


6.384545 


59 




I 


6.463726 


6.530673 


6.588665 


639817 


685575 


736968 


58 




2 


764756 


799518 


83i7o3 


861666 


889695 


916034 


.57 




3 


940847 


- 964328 


986605 


7.007794 


7.027997 


7.o473o3 


56 




4 


7.065786 


7.o835i5 


7.100548 


I 16939 


132733 


147973 


55 




5 


162696 


176936 


190725 


2040S9 


317054 


339643 
398358 
357673 


54 




6 


241877 


253776 


H65358 


276639 


287635 


53 




7 


308824 


319043 


329027 


338787 


348332 


53 




8 


3668 I 6 


375771 


384544 


393145 


401578 


409850 


5i 




9 


417968 


425937 


433762 


441449 


449003 


456436 


5o 




10 


463726 


470904 


477966 


484915 


491754 


498488 


^2 


689.4 


II 


5o5ii8 


^11649 


5i8o83 


5244^3 


530673 


536833 


48 


629.4 


12 


542906 


^48897 


554806 


56o635 


566387 


573065 


47 


579.1 


i3 


577668 


58320I 


588664 


594059 


599388 


6o4653 


46 


536.S 


i4 


609853 


614993 


620072 


625093 


63oo56 


634964 


45 


499-a 


i5 


639816 


64461 5 


649361 


654o56 


658701 


663397 


44 


467.0 


i6 


667845 


672345 


676799 


681208 


685573 


^689895 


43 


438.7 


I? 


694173 


698410 


702606 


706762 


710879 


714957 


43 


4i3.6 


i8 


718997 


722999 


726965 


730896 


734791 


738651 


4i 


391.3 


19 


742478 


746270 


75oo3i 


753759 


757455 


761 119 


4o 


371.3 


20 


7.64754 


';68358 


771932 


775477 


778994 


783482 


^2 


353.1 


21 


785943 


789376 


792782 


796162 


7995 I 5 


802843 


38 


336.7 


22 


8o6i46 


809423 


812677 


815906 


819111 


822293 


37 


3si.7 


23 


825451 


828586 


831700 


834791 
852889 


837860 


840907 


36 


3o8.o 


24 


843934 


846939 


849924 


855833 


858757 


35 


295.4 . 


25 


861662 


864548 


867415 


870262 


873092 


875902 


34 


383.8 


26 


878695 
895085 


881470 


884228 


886968 


889690 


892396 
908287 


33 


373.1 


27 


897758 


900414 


9o3o54 


905678 


32 


363.2 


28 


910879 


913457 


916019 


^18566 


9210&8 
935989 


923616 


3i 


354.0 


29 


9261 I 9 


928608 


931082 


933543 


938433 


3o 


345.4 


3o 


940842 


943248 


945641 


948020 


950387 


952741 


^2 


337.3 


3i 


. 955082 


95741 I 


959727 


962031 


964322 


r 966602 


38 


339.8 


32 


968870 


971126 


973370 


9756o3 


977824 


980034 


27 


222.7 


33 


982233 


984421 


986508 
999435 


988764 


990919 


993064 


26 


216. 1 


34 


995198 


997322 


8.00I538 


8.oo363i 


8.oo$7i4 


25 


209.8 


35 


8.007787 


8.009850 


8-011903 


013947 


015981 


oi8oo5 


24 


203.9 


36 


020021 


022027 


024023 


02601 I 


027989 


0299^9 


23 


198.3 


37 


031919 


033871 


o358i4 


037749 


039675 


041592 


22 


193.0 
188.0 


38 


o435oi 


045401 


047294 


049178 


o5io54 


052922 


2t 


39 


054781 


©56633 


658477 


o6o3i4 


063142 


063963 


20 


i83.2 


40 


065776 


067582 


069380 


071171 


072955 
o836o4 


074731 


19 


178.7 


4i 


076500 


078261 


080016 


081764 


085238 


18 


174.4 


42 


086965 


088684 


090398 


092104 


093804 


095497 


17 


170.3 


43 


097183 


098863 


ioo537 


102204 


103864 


io55i9 


16 


166.4 


44 


X07167 


108809 


I 10444 


I I 2074 


I I 3697 


ir53i5 


i5 


162.6 


45 


I I 6926 


II8532 


I20l3l 


121725 


I233i3 


124895 


i4 


159. 1 


46 


126471 


128042 


129607 


i3ii66 


132720 


134268 


i3 


i55.6 


47 


i358io 


137348 


138879 


i4o4o6 


141927 


143443 


12 


i52.4 


48 


144953 


146458 


147959 


149453 


150943 


152428 


II 


149.2 


49 


153907 


155382 


156852 


I 583 I 6 


159776 


i6i23i 


10 


146.2 


5o 


162681 


164126 


165566 


167002 


168433 


169859 


9 


143.3 


5i 


171280 


172697 


174109 


175517 


176920 


178319 


8 


i4o.5 


52 


179713 


i8iio3 


182488 


183869 


185245 


186617 


7 


137.9 


53 


187985 


1^9348 


190707 


192062 


193413 


194760 


6 


135.3 


54 


196102 


197440 


198774 


200104 


2oi43o 


202752 


5 


i32.8 


55 


204070 


2o5384 


206694 


208000 


209302 


210601 


4 


i3o.4 


56 


2ii8o5 
219581 


2i3i85 


214472 


215755 


217034 


218309 


3 


128. 1 


57 


220849 


222Il3 


223374 


224631 


225884 


3 


125.9' 


58 


227134 


228380 


229622 


23o86i 


232096 


233328 


I 


123.7 


59 


234557 


235782 


237003 


238221 


239436 


340647 





121.6 




60" 


50" 


40" 


30" 


20" 


10" 






Co-sine of 89 Degrees. 



LOGABITHMIO TaNOEKTS. 



28 



Min. 


Tangent of Degwe. 


"■ 


P. Part 


(T 


i(r 


20" 


; 30" 


40" 


50" 


O 


Inf. Neg. 


6,685576 


6.986605. 


6.162696 


6.287635 


6.384546 


59 




I 


6,463726 


6.530673 


6.688665 


639817 


686676 


726968 


58 




a 


764756 


799618 


83 1703 


861666 


889696 


916024 


57 




3 


940847 


964329 
7-o835i5 


986606 


J, 007794 


7,027998 


7.047303 


,56 




4 


7.066786 


7.100648 


U6939. 


132733 


147973 


55 




5 


162696 


176937 


190726 


204089 


2170.54 


229643 
298359 


54 




6 


241878 


253777 


a6636o 
. 329028 


276&40 


287635 


53 




7 


308825 


319044 


338788 


348333 


357673 


53 




8 


366817 


376772 


384546 


393146 


401679 


409862 


5i 




9 


417970 


426939 


^ 433764 


44i45i 


449004 


466428 


5o 




10 


463727 


470906 


477968 


484917 


^491766 


498490 


% 


689.4 


II 


606120 


5ii65i 


618086 


624426 


- 530676 


536836 


629.4 


12 


642909 


548900 


554808 


56o638 


, 666390 


672068 


47 


679.1 


i3 


677672 


583204 


588667 


694062 


699391 


604666 


46 


636.2 


i4 


609867 


614996 


620076 


626097 


63oo6o 


634969 


45 


499.2 


i5 


6398^0 


644619 


649366 


664061 


668706 


663302 


44 


467.0 


i6 


667849 


672350 


676804 


68i2i3 


686678 


689900 


43 


438.7 


I? 


694179 


698416 


702612 


706768 


710886 


714963 


4a 


4x3.6 


i8 


719003 


723oo5 


726972 


730902 


734797 


738668 


4i 


391,3 


'9 


74a4a4 


746277 


760037 


763765 


767462 


761127 


4o 


371.8 


80 


764761 


768365 


771940 


775485 


779002 


782490 


11 


363.1 


21 


785961 


789384 


792790 
812686 


796170 


7996^4 


802862 


336.7 


22 


806166 


809433 


816016 
8348oi 


. 819120 


822302 


37 


321.7 


23 


826460 


828606 
846960 
864660 


831710 


837870 


840918 


36 


3o8;-o-- 


a4 


843944 


849935 


862900 


866844 


868769 


36 


206.4 
283.9 


a5 


861674 


867426 


870274 


873104 


876916 


34 


a6 


878708 


88i483 


884240 


886981 


889704 
906692 


892410 


33 


273.2 


«7 


896099 


897772 


900428 


>9o3o68 


9o83oi 


32 


263.2 


28 


910804 
926134 


913471 


916034 


918681 


921113 


923631 


3i 


264*0 


29 


928623 


931098 


933669 


936006 


938439 


3o 


245.4 


3o 


94o86ff 


943265- 


946668 


948037 


960404 


962768 


29 


237.3 


3i 


966100 


967428 


969745 


962049 


964341 


966621 


28 


229.8 


32 


968889 


971 i46 


973389 


976622 


977844 


980064 


27 


2219.7 


33 


982263 


984441 


. 986618 


988786 


990940 


993086 


26 


216.2 


34 


996219 


997343 


999457 


8. 001660 


8.003653 


8.006736 


26 


209.8 


35 


8.007809 


8.00987a 


8.01 1926 


013970 


016004 


018029 


24 


203.9 

198.3 


36 


020044 


022061 


' 624048 


026036 


028014 


029984 


23 


37 


031945 


033897 


o3584o 


037776 


039701 


o4i6i8 


22 


193.0 


38 


043627 


045428 


047321 


049206 


061081 


062949 


21 


188.0 


39 


064809 


066662 


068606 


060342 


062171 


063992 


20 


183.3 


4o 


066806 


067612 


069410 


071201 


072986 
. 083636 


074761 


5^9 


178.7 


4i 


076631 


078293 


080047 


081796 


086270 


18 


174.4 


42 


086997 


088717 


090431 


092137 


093837 


095530 


17 


170.3 


43 


097217 


098897 


100671 


102239 


103900 


106654 


16 


166.4 


44 


•107203 


108845 


110481 


112110 


II 3734 


1 1 6352 


i6 


162.7 


45 


I 16963 


c I 18669 


J 120169 


I81763 


I2335i 


124933 


i4 


169.1 


46 


126610 


I 2808 I 


129646. 
138921 


i3i2q6 


132760 


I 34308 


13 


166.7 


47 


1 3685 1 


137389 


I 40447 


141969 


143485 


12 


162.4 


48 


144996 
153962 


i466oi 


I 48001 


149497 


160987 
159821 


162472 


11 


149.3 


49 


165426 


166896 


i5836i 


161276 


10 


146.2 


5o 


162727 


I 64172 


i656i3 


167049 


i6848o 


169906 


9 


143.4 


5i 


171328 


172746 


174168 


176666 


176969 


. 1X8368 


8 


i4o.6 


52 


179763 


181153 


182638 


183910 
192116 


^ 186296 


186668 


7 


137.9 


53 


i88o36 


189400 


190760 


193466 


.194813 


6 


136.3 


54 


196166 


197494 
206440 


198829 


'200169 


201486 


202808 


6 


i32.8 


55 


204126 


206760 


208067 


209369 


210668- 


4 


i3o.4 


56 


211953 


213243 


2i463o 


2i58i4 


217093 


218369 


3 


128. 1 


57 


219641 


920909 


222174 


223434 


224692 


226946 


2 


126.9 

123.8 


58 


227196 


228442 


229686 


230924 


232l6o 


233392 


I 


59 


234621 


235846 


237068 


238286 


339602 


240713 





121. 7 




fiO" 


50" 


40" 


30" 


20^ 


10" 


Mill. 


V 




Cc 


Htangent 0I 


r 89 Degre( 


B8. 





24 






Logarithmic 


S I K B 8. 








Min. 






Sine of 1 


Degree. 








P. Put 
tol". 


0" 


10" 


20" 


30" 


40" 


30" 


o 


8.24x855 


8.243060 


8.24426X 


8.2454^9 


8.246654 


8.247845 


u 


1x9.6 


X 


249033 


2502X8 


-25x400 


' 252578 


253753 


254925 
26x892 


X17.7 


2 


256094 


257260. 


258423 


259582 


260739 


57 


1x5.8 


3 


263o42 


264x90 


265334 


266475 


2676x3 


. 268749 


56 


xi4*o 


4 


269881 


27x0x0 


272x37' 
278835 


273260 


27438 X 


275499 


55 


XX2.2 


5 


2766x4' 


, 277726 


279941 


281046 


282x45 


54 


XI0.5 


6 


283243 


284339 


28543X 


286521 


287608 


288692 


53 


X08.8 


7 


289773 


290852 


29x928 


293002 


294073 


295x4x 


52 


107.2 


8 


296207 


297270 


29833a 


299388 


3oo443 


30x496 


5x 


J05.7 


9 


. 302546 


303594 


3o4639 


3o568i 


806721 


307759 


5o 


X04.I 


lO 


8.308794 


8.309827 


8.3io857 


8.3xx885 


8.3x29x0 


8.3x3933 


ji 


X02.6 


II 


3x4954 


3x5972 


. 316987 


3i8oox 


3x90x2 


32002I 


XOI.2 


12 


32x027 


322o3l 


323o33 


324o32 


325029 


326024 


47 


99.8 


i3 


3270x6 


328007 


328995 


329980 


330964 


33x945 


46 


9^.5 


i4 


332924 


33390X 


334876 


335848 


336^X9 


337787 


45 


97.1 


x5 


338753 


3397x7 


340679 


34x638 


342596 


34355X 


44 


95.8 


i6 


3445o4 


345456 


3464o5 


347352 


. 348297 


34924Q 


43 


94.6 


I? 


35ox8x' 


35x1X9 


352o56 


352991. 


353924 


354855 


42 


93.4 


i8 


355783 


3567x0 


357635 


. 353558 


359479 


360398 


4x 


92.2 ^ 


19 


36x3x5 


362230 


363x43 


364o55 


364964 


36587 X 


4o 


91. 


20 


8.366777 


8. 36768 X 


8.368582 


8.369482 


8.370380 


8.37x277 


It 


89.9 


21 


372x71 


373063 


373954 


374843 


375730 


' 3766x5 


88.8 


22 


377499 


378380 


379260 


38oi38 


38x0x5 


38x889 


37 


87.7 


23 


382762 


383633 


384502 


385370 


386236 


387x00 


36 


86.7 


24 


387962 


388823 


389682 


390539 


39x395 


392249 


35 


85.6 


25 


393x01 


393951 


394800 


395647 


396493 


397337 


34 


84.6 


26 


398x79 


399020 


399859 


400696 


4ox532 


402366 


33 


83.7 


27 


4o3x99 


4o4o3o 


4o4859 


4o5687 


4a65x4 


407338 


32 


82.7 


28 


4o8x6x 


408983 


409803 


4x0621 


4xx438 


4x2254 


3x 


81.8 


29 


4i3o68 


4x388o 


4x4691 


4x55oo 


4i63o8 


4x71x4 


3o 


80.8 


3o 


8.417919 


8.4x8722 


8.4x9524 


8.420325 


8.42XX23 


8. 42x921 


29 


80.0 


3i 


4227x7 


4235x1 


424304 


425096 


425886 


426675 


28 


79.1 


3a 


427462 


428248 


429032 


.4298x5 


43o§97 


43i377 


27 


78.2 


33 


43ax56 


432934 


4337x0 


434484 


435257 


436029 


26 


77-4 


34 


436800 


437569 


438337 


439x03 


• 439868 


44o632 


25 


76.6 


35 


44x394 


442x56 


4429x5 


443674 


44443X 


445x86 


24 


75.8 


36 


44594X 


446694 
45xx86 


447446 


448x96 


448946 


449694 


23 


75.0 


37 


45o44o 


45x930 


452673 


4534x4 


454x54 


22 


74.2 


38 


454893 


45563X 


456368 


457x03 


457837 


458570 


21 


73.5 


39 


45930X 


46oo32 


460761 


461489 


4622x5 


462941 


20 


72.7 


4o 


8.463665 


8.464388 


8.465x10 


8.465830 


8.466550 


8.467268 


19 


72.0 


4i 


467985 


46870X 


469416 


470129 


470841 


47x553 


x8 


7X.3 


42 


472263 


472971 


473679 


474386 


47509 X 


475795 


17 


70.6 


43 


476498 


477200 


47790X 


47860X 


^ 479299 


479997 


x6 


69.9 


44 
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464i 

6l"5^2 

7657 

9i58 
o653 
2143 
3629 
5109 
6584 
8o55 
9520 
0981 



555i 
7358 
9159 
095.2 
2738 
4517 
6288 
8o53 
9810 
i56o 
33o3 
5o4o 
6769 



5852 
7659 
9458 

I25o 

3o35 
48i3 
6583 
8346 
.102 
1 85 1 
3593 
5329 
7057 



6i54 
7959 



8492 8779 



.208 
1918 
3€|2o 
5317 
7066 
8689 
.366 
2037 
3701 
5358 
7010 
8655 
.295 
1928 
355'5 
5176 
6791 
84oo 
...4 
1601 
3193 

4779 
6359 

7934 
95o3 
1066 
2624 

4177 
5724 
7265 
8801 
.332 
i858 
3378 
4893 
64o3 
7908 
9407 
0902 
2391 
3876 
5355 
683o 
8299 
9764 
1224 



494 
22O2 
3904 
5599 
7287 
8969 
.645 
23i4 
3977 
5634 
7285 
8929 
.567 
2199 
3825 
5445 
7060 
8668 
.270 
1867 
3458 
5o43 
6622 
8196 
9764 
1 326 
2883 
4435 
5981 
7522 
9057 
.587 
2112 
363i 
5i45 
6654 
8i58 
9657 
ii5o 
2639 
4i23 
56oi 
7075 
8544 
..•.7 
1467 



9758 57 
i548 " 
3332 
5io8 
6877 
8639 
394 
2142 
3883 
5617 
7344 
9065 

779 
2486 
4187 
588 1 
7568 
9249 
.924 
2592 
4254 
5910 
7559 
9202 
.840 
2471 
4096 
5715 
7328 
8935 
.537 

2l32 
3722 

53o6 

6885 
8457 

..25 

1 586 
3i42 
4693 
6238 
7778 
9312 
.84i 
2365 
3884 
5397 
6905 
84o8 
9906 
1399 
2887 
4369 
5847 
7320 
8788 

.25l 

1709 



60" 



50" 



10" 



8.941952 

34o4 
485ii 
6295 
7734 
9168 

8.950697 
2021 
3441 
4856 
6267 
.7674 
9075 

8.960473 
1866 
'3255 
4639 
6019 

7394 
8766 

8.970133 
1496 
2855 
4209 
556o 
6906 
8248 
9586 

8.980921 

225l 
3577 
4899^5 
6217 
7532 
8842 
8.990149 

i45i 
2760 
4o45 
5337 
6624 
7908 
9188 
9.000465 
1738 
3007 



5534 
6792 
8047 
9298 
oi6546 
1790 
3o3i 
4268 
55o2 
6732 
7959 
9183 
9 . o2o4o3 



2194 
3646 
5093 
6535 

7973 
94o6 

o834 

2258 

3677 
5092 
6 5 02 
7908 
93o< 
0705 
2098 
3486 
4869 
6248 
7623 
8994 
o36o 
1723 
3o8i 
4435 
5784 
7i3o 
8472 
9809 
1 143 
2472 
3798 
119 
6437 
7750 
9060 
o366 
I 

2966 
4261 
5552 
6839 
8122 
9401 
0677 
1949 
3218 
4483 
5744 
7002 
8256 
9507 
0754 
1997 
3237 
4474 
5707 
6937 
8i64 
9387 
0606 



2437 
3886 
5334 
6775 
8212 
9644 
I 

2495 
3913 
5327 
6736 
8i4i 
id 9542 
' 0938 
2329 
3716 
5099 
6478 
7852 
9222 
o588 
1949 
3307 
4660 
6009 
7354 
8695 

..32 

1 364 
2693 
4oi8 
5339 



2679 
4129 
5574 
70i5 
845 1 
9883 
072^309 
12732 
4i49 
5562 
6971 
8375 
9775 
1 1 70 
256 1 

3947 
5329 
670*7 
8081 
945o 
o8i5 
2176 
3532 
4885 
6233 
7578 
8918 
.254 
1 586 
2914 
4238 
5559 



6656 6875 



79698 



9278 
o583 
i885 
3182 
4476 
5766 
7o53 
«335 
9614 
0889 
21 6 1 

4693 
5954 
7211 
8465 
9715 
0961 
2204 
3444 
4680 
5913 
7142 
8368 
9590 
0809 



187 
9496 
o8oi 
12101 
3398 
4692 
5981 
7267 
8549 
9827 
1 102 
2373 
364o 
4904 
6164 
7420 
8673 
9923 
1169 
241 1 
365o 
4886 
6118 
7346 
8572 

9794 
1012 



2921 
4370 
58i5 
7255 
8690 
.121 

4547 
2968 
4385 
5797 
72o5 
8609 
...8 
i4o2 
2792 

4178 
5559 
6936 

83o9 
9678 
1042 
2402 
3758 
5ixo 
6458 
7801 
9141 
.476 
1808 
3i35 
4459 
5778 
7094 
84o6 
9714 
1018 
23i8 
36i4 
4907 
6196 
7481 
8762 
..40 
i3i4 
2584 
385 1 
5ii4 
6373 
7629 
8882 
.i3i 
1376 
2618 
3856 
5091 
6323 
755 1 
8776 
9997 

I2l5 



3i63 
46ii 
6o55 
7494 
8929 
.359 
1784 
32o5 
4621 
6o32 
7439 
8842 
.240 
1 634 
3o23 
4408 
5789 
7165 
8538 
9905 
1269 
2628 
3984 
5335 
6682 
8025 
9364 
699 
2029 
3356 
4679 
5998 
73i3 
8624 
9931 
1235 
2534 
383o 

5l22 

64io 
7694 
8975 
.262 
1626 
2795 
4o6i 
5324 
6583 
7838 
9090 
.338 
i583 
2824 
4062 
5297 
6528 
7755 

8979 
.200 
i4i8 



59 

58 

57 
56 
55 
54 
53 

52 

5i 
5o 

§ 

47 
46 
45 
44 
43 
42 
4x 
40 

39 

38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

"24 

23 

22 
21 
20 

19 

18 

17 
16 
i5 
i4 
r3 

12 

II 
10 



eo" 



50" 40" 30" 20'^ 



10" 



Co-tangerit of 85 Degrees. 



P. Part 



5 V 2" 
^27 54 



3" i" 5" 6"^ 1" 
81 108 135 162 188 



Co-tangent of 84 Degrees. 



8" 9'' 
215 242 



T,p .( \" 2" Z" A" b" &' 7" 
r.ran^ fi2 44 66 88 110 132 154 



8" 9" 
177 199 



^ I 



so 



Logarithmic SiitBfl. 



Sine of 6 Degrees. 



0" 



10" aO" 30* 40" 50" 



Sine of 7 Degrees. 



o# 



10* aO» 30" 40" 



50" 



o 

I 

3 

3 
4 
5 
6 
7 

9 

10 

II 

13 

i3 
i4 
i5 
1$ 

I? 
i8 

19 

30 

31 
33 
33 
24 
35 

36 
87 
38 
39 

3o 

3i 

33 

33 
34 
35 
36 

37 
38 
39 
4o 
4i 
43 
43 
44 
45 
46 
47 
48 

49 
5o 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



9.019335 
9 . 030435 
i63tj 
3835 
4016 
58o3 
6386 
7567 
8744 
9919 
031089 
3357 
3431 
4583 
5741 
6896 
8o48 
9197 
9.040342 
i485 
3635 
3763 
4895 
6o36 
7154 
8279 
9400 
o5o5i9 
i635 
3749 
3859^ 
4966 
€071 
7173 
8371 
9367 
060460 
i55i 
3639 



9435 
o635 
i83i 
3o34 
4»i4 



7763 
8940 
.114 
1384 
345 1 
36i5 
4776 
5933 
7088 
8339 
9388 
o533 
1675 
38i5 
395.1 
5o84 
63i4 
7342 
8466 
9587 
0706 
,1831 
3934 
4o44 
5i5o 
6354 
7356 
8454 
9550 
0643 
1733 
3836 
373413904 



9635 
o834 
3o3o 

3333 

44t8 
5400 5598 
6583 6786 



9835 
io34 
3339 

3^431 

46io 
5795 
6977 
8i56 
9333 
.5o4 
1673 
3839 



7960 

9i36 

309 

1479 
3645 

3809 4008 



4806 

5885 
6962 
8o36 



.070170 
1242 
33o6 
3366 
4434 
5480 
6533 
7583 
863i 
9676 

.080719 
1759 
3797 
3832 
4864 



07 9286 



o354 
1 430 
2482 
3543 



4969 
5i36 
7380 
843i 
9579 
0734 
1 865 
3oo4 
4i4o 
5373 
64o3 
7539 
8.653 

9774 
0892 
3007 
3119 
4338 
5335 
6438 
7539 
8637 

97339914 
0634 1006 
i9i4|3095 
3ooi 3i8i 
4o854265 
5i66 5346 
64a4 
7320I7499 
8393 8573 
94649643 
o532 0709 
1597 



5i62 
63i9 
7472 
8633 
9770 
0914 
2o55 
3194 
4329 
5461 
6590 
7717 
884o 
9960 
1078 
3192 
33o4 
44i3 
5519 
6628 
7722 



..35 
1333 

3438 
3619 
4807 
5993 
7174 
8358 
9537 
.699 
1868 
3o33 
4196 
5355 
65ii 
7664 
88i4 
9961 
iio5 
3345 
3383 
45i8 
565o 
6778 
7904 
9037 
-147 
1364 
3378 
3489 
4597 
5703 
68o5 



.335 
1433 
3637 
38x8 
5oo5 
6189 
7370 
8548 
9783 
894 
3062 
3337 
4389 



5548 46 



6703 
7856 
9005 

.l53 

1395 
3435 
3573 
4707 
5838 
6966 
8091 
9214 
333 
i45o 
3563 
3674 
4783 
5887 
6989 



7905 8088 



4^86 

6o65 6344 
7141 
8si5 



8830 9002 
..96 
1188 
3376 
3363 
4445 
5526 
66o3 
7678 
8761 



9' o 

.378 

1369 
3457 
3543 
4626 
5705 
6783 
7857 
8939 
9830 9998 



85 35 



3659 
3719 



4600 4777 



5656 
6708 
7758 
S8o5 
985o 
0892 
1932 
3969 
4oo4 
5o36 



583i 
6883 
7933 
8980 
..34 
1066 
2io5 
3 1 42 
4176 
5208 



60" 



50" 40" 30" 



1774 

2836 
3896 
4952 
6007 
7o58 
8107 
9154 
.198 
1239 
2278 
33i4 
434a 
538o 



0887 
1951 
3oi3 
4072 
5128 
6188 



io65 
3128 
3190 
4348 
53o4 
6358 



75S33 74©8 



8382 
9328 
.372 
i4i3 
245i 
3487 
4580 
555i 



8457 
9503^ 
.545 
i586 
2624 
3659 
4692 
5723 



I 

3 
3 
4 
5 
6 

7 
8 

9 

10 
II 

13 

i3 
i4 
i5 
16 

17 
16 

19 

30 
31 
33 
33 

34 
35 

36 
37 
36 
39 

3o 
3i 

33 

33 
34 
35 
36 

37 
38 
39 
40 
4i 
43 
43 
44 
45 
46 

47 
48 

49 
5o 
5i 

53^ 

53 
54 
55 
56 

57 
58 

59 



9.086894 
6933 

7947 
8970 
9990 
9.091008 
sos4 
3o37 

4o47 
5o56 
6063 
7o65 
6066 



6066 
7093 7364 



8iid 
9140 
160 
1178 
2193 
33o5 
43i6 
52«3 



6337 

7364 
8388 



6409 
7435 
8459 



658o 
7606 



93109480 



33o 
1 347 

3363 

3374 

4384|455t 
5391 



6339 6396 



7«33 
8333 



9065933 



9.X00063 
io56. 
so48 



7399 
8399 
9398 



.5oo 
i5i6 
353o 
354» 

)3 
5559 

6564 
7566 
8566 



9651 
.669 
1 685 
3699 
371 1 
4720 



6751 

7777 
8800 
9830 
.839 
i855 
3868 
3879 
4888 



57965894 



673 ^ 

7733 

8733 

9564 9730 



o«37 

I33I 
33l3 

3o37 3so3 



0393 0559 0735 



4o35 
5oio 
5993 
6973 
7951 
8927 
9901 

9.110873 
1843 
2809 
3774 
4737 
5^98 
6656 
7613 
8567 
9519 

9.130469 
i4i7 

3363 

33o6 
4248 
5187 
6125 
7060 

7993 
8935 

9854 
9.130781 
1706 
363o 
355i 

,447» 
5387 
63o3 
7216 
8138 
9037 

9944 

9 . i4o$5o 

1754 

3655 



4189 
5174 
61 56 
7i36 
8ii4 
9090 
..63 
io34 

2003 

3970 
3935 
4897 



1387 
3378 
3367|353 
4353 45 



1 553 

s543 

I 



5337 
63i9 

7299 
8377 
9353 

235 
1196 

2i65 
3i3i 
4095 
5o57 



17 
55oi 

6483 
7462 
8439 
94 14 
387 
1 358 
3336 
3393 
4356 
5318 



5858 6017 6177 



6816 
7773 
8736 
9677 
0627 
574 
3' 

3463 
44o4 
5344 
6^381 
7316 

8149 
9080 

9 
0936 
i860 
3783 
3704 
4633 
5540 
6455 
368 



6975 
7931 

8884 



7135 
8090 
9043 



1717 
3708 
3696 
4682 
5665 
6646 
7625 
8603 
9577 

^549 
i5i9 
3487 
3453 
4416 
5378 
6337 
7294 



8090 8349 



9836 9994 



0785 
1732 
5sQla677 
3630 
456i 
55oo 
6437 
7371 



0943 
1890 
3835 
3777 

4718 
5656 
6593 
7537 
83o4 8459 



379 
9188 
..96 
1 001 
1904 
2806 



9335 
.i63 
1090 

30l4 

3937 

3858 
4776 
5693 
6607 
7530 
843i 



9390 
.318 
1344 
3168 
3091 
4oii 
4939 
5845 
6760 
7673 
8582 
93409491 



.347 
ii5i 
2o55 
2956 



398 
i3o3 

33o5 

3io6 



9303 

.l53 
IIOI 

3o47 
3993 
3934 
4874 
58i3 
6748 
768a 
8614 
9544 
.473 
1398 

2333 
3344 

t4i64 
5o83 
5998 
6912 
7834 
8734 
9643 
.548 
1453 
3355 
3356 



6898 
7900 
8899 
9896 
0890 
i883 
3873 
386o 
4846 
5839 
6810 
7788 
8765 

9739 
.711 
1681 
2648 
36i3 
4577 
5538 

6497 
7453 
84o8 
9360 
.3ii 
1359 

32o5 

3i49 
4091 
5o3i 
5969 
6904 
7838 
8770 
9699 
.637 
i552 
2476 
3398 
4317 
5235 
6i5o 
7064 
7976 
8886 
9793 
.699 
i6o3 
25o5 
34o5 



59 

58 

57 
56 
55 
54 
53 

52 

5i 
5o 

47 

46 
45 
44 
43 
43 
4i 
4o 

39 
38 

37 
36 
35 
34 
33 

33 

3i 
3o 
39 

38 
37 
36 

35 

24 

33 
33 
31 
30 

^9 

18 

17 
16 

i5 
i4 
i3 
12 
II 
10 

9 

8 

7 
6 
5 
4 
3 
3 
I 



10" 



eo" 



40" 



30" 



20" I 10" 



Co-sine of 83 Degrees. 



Co-sit^ of 82 Degrees. 



P. Part 



C 1" 2" 3" 4" ^" 6" 7" 8" 9" 
^ 18 37 55 74 92 111 129 148 166 



P. Part 



< I" 2'^ 3" 4" 6" 6" 
I 16 32 48 64 80 96 



7" 
112 



128 



9" 
144 



LooAfttTHMio Tangents. 



31 



Tangent of 6 Degrees. 



10» 2(y 30« 40" 50" 



Tangent of 7 Degrees. 



0" 



10" 30" 30" 40" 50" 



2 

3 
4 
5 
6 

7 
8 

9 

ID 
IX 
12 

i3 
i4 
i5 
i6 

17 

18 

19 
20 
21 
22 

23 

24 

25 

26 

27 
28 
29 

3o 
3i 

32 

33 
^4 
35 
36 

37 
38 
39 
40 
4i 
42 
43 
44 
45 
46 

47 

48 

5i 

52 

53 
54 
55 
56! 

57 
58 
59 



9.021620 
2834 
4o44 
5i25i 
6455 
7655 
8852 

9 . o3oo46 
1237 
2425 
3609 

4791 
5969 

7144 
83i6 
9485 
o4o65i 
i8i3 
2973 
4i3o 
.5284 
6434 
7582 
8727 
9869 

9.o5ioo8 
2144 
3277 
4407 
5535 
6659 
7781 
8900 

9 . 0600J 6 
ii3o 
2240 
.3348 
4453 
5556 
6655 
7752 
8846 
9938 
. 071027 

2Il3 

3197 

4278 

5356 
6432 
75o5 
8576 
9644 
.080710 
1773 
2833 
3891 

4947 
6000 
7o5o 



1823 
3o36 
4245 
5452 
665S 
7855 
9o52 
0245 
1435 
2623 
38o6 
4987 
6i65 
7339 
85ii 
9679 
0S45 
2007 
3i66 

4322 

5476 
6626 
7773 
8917 
..59 
1 197 
2333 
3466 
4596 
5723 
6847 
79^8 
9086 
oao2 
i3i5 
2425 
3533 
4637 
5739 
6838 
7935 
9629 
.120 
1208 
2294 
3377 
4458 
5536 
661 1 
7684 
8754 
9822 
0887 
1950 
3oio 
4067 

5l22 

6175 

7225 



8098 8273 



2025 

3238 

4447 

5653 
6855 
8o55 
925i 
0444 
i633 
2820 
4oo3 
5i84 
636i 
7535 
8706 
9874 
1039 
2200 
3359 
45i5 
5668 
6817 
7964 
"9108 
.249, 
1387, 

2522 

3654 
4784 
5910 
7034 
8i55 
9273 
o388 
i5oo 
2610 
3717 
4821 
5922 
7021 
8117 
92 1 1 
.3oi 
1389 
2475 
3558 
4638 
5715 
6790 
7862 
8932 

1064 
2126 
3i86 
4243 
5*98 
635o 
7400 
8447 



2227 
3439 
4648 
5853 
70 55- 
8254 
945o 
o64a 
i83i 
3bi7 
4200 
538o 
6557 
7730 
8901 
..^8 

1232 
2394 

3552 
4707 
5859 
7009 
8i55 
9298 
.439 
1576 

27M 
3843 
4972 
6098 
7221 
8341 
9459 
0573 
i685 
2795 
3901 
5oo5 
6106 
7204 
83oo 
9393 
.483 
1570 
2655 
^738 
4817 
5895 
6969 
8o4i 
9110 
.177 
1241 
23o3 
3362 
4419 
5473 
6525 
7574 
8621 



243o 
364-1 
4849 
eo54 
7265 
8454 

9649 
0841 
2029 
32i5 

4397 
5576 
6753 
7926 
9095 
.262 
1^26 
2587 
3745 
4899 
60^1 
7200 
8346 
9489 
.629 
1766 
290O 
4o3i: 
5i59 
6285 
7408 
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9007 
9773 
23o539 

l302 

2o65 
2826 
3586 
4345 
5xo3 
5859 
66x4 
7868 

SX20 

8872 

'9622 

9.240371 

11x8 
i865 
26x0 
3354 
4097 
4839 
5579 



9849 
90665 
' x48x 
2294 
3107 
39x8 

473.7 
5535 
6342 

7147 
7950 
8753 
9554 
o353 
xx5x 
1948 
3743 
3537 
433o 

5X2X 

59XX 
6700 

7487 
8273 
9057 
9840 



9985 

0801 
x6x6 
243o 
3a42 
4o53 
4862 
5669 
6476 
7281 
8084 
888,6 
9687 
o486 
X284 
208 X 
2876 
3670 
4462 
5253 
6043 
683i 
7618 
84o3 
9x88 
997X 



.X2X 
0937 
X752 

2565 
3377 
4x88 
4996 
58o4 
66x0 
74i5 
82x8 
9020 
9820 
06x9 
1417 

22X3 

3oo8 

38o2 

4594 

5385 

6x7,4 

6962 

7749 788 

8534^" 

93x8 

.xox 



.257 
X073 
1888 
270X 
35x2 

4322 

5x3x 
5938 
6744 
7549 
8352 
9x53 
9954 
0752 
x55o 
2346 
3i4i 
3934 
4726 
55x6 
63o5 
7093 
o 
8665 
9449 

23l 



0622075^088 



X402 

2x82 
2959 

3736 

45x1 
5286 
6o58 
6829 
7599 
8368 
9x35 
990X 
0666 
x43o 
2X9H 
2953 
37x3 

4471 
5229 
5985 
6740 
7493 
8246 
8997 
9747 
0495 

X243 

1989 
2734 
3478 

4221 
4962 
5703 



x532 

23lX 

3089 
3865 
464o 
54i4 
6x86 
6957 
7727 
8496 
9263 
29 
0793 
x557 
23x9 
3o8o 
3839 
4598 
5355 
6xxx 
6865 
76x9 
837X 
9x22 
9872 
062O 
x367 

2XX4 

2858 
36o2 
4345 
5o86 
5826 



2 
1662 
2441 
32x8 
3994 
4769 
5543 
63x5 
7086 
7855 
8623 
9390 
.x56 
092 X 
x684 
2446 
3206 
3966 
4724 
548 L 
6237 
699 X 
7744 
8496 

9247 
9996 
0745 
1492 

2238 

2982 
3726 
4468 
5209 
5949 



X792 
2571 
3348 
4x24 
4898 
567X 
6443 
7^x4 
7983 
8761 
95x8 
.284 
xo48 
x8xx 
2.573 
3333 
4092 
485o 
5607 
6362 
7XX7 
7870 
862X 
9373 

X2X 
0869 

x6i6 

2362 

3xo6 
385o 
4592 
5333 
6072 



.393 
X209 
2023 
2836 
3647 
4457 
5266 
6073 
6878 
7683 
8485 
9287 
.87 
o885 
x683 
2478 
8273 
4q66 
4858 
5648 
6437 
7225 
80XX 
8796 
9579 
.36x 
xx42 
X922 
2700 

3477 

4253 
5027 
58oo 
6572 
7342 
8xxx 
8879 
9646 
4ii 
X75 
988 
2699 
3460 
42x9 
4976 
5733 
6488 
7242 
7995 
8747 
9497 
246 

0994 
1741 
2486 
323o 
3974 
47i5 
5456 
6x96 



60" 



50" 



40" 



10" 



GO" 



50" 40" 30" 90" 



Co-tangent of 81 Degrees. 



Co-tangent of 80 Degrees. 



P. Part 



(1- 



2" 3" 4" 
29 43 58 



5'' 6" 
72 86 



7" 
101 



g// gtt 

115 130 



^ ^ ^< 1" 2" 3" i" 5'' 6" 7" 8" 9" 
r.rart^ 13 26 39 52 65 78 91 103 116 

■ j i ■■ "' > ■ * 
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Logarithmic Sineq. 



Sine of 10 Degrees. 



.239670 
.24o386 

IIOI 

i8i4 
2626 
8287 

3947 
4656 
5363 
6069 
6775 

7478 

8181 

. 8883 



10" 20" ^30" I 40" 50" 



Sine of 1 1 Degreeg. 



ao" 



30" 



50" 



09 

2 
3 
4 
5 
6 

7 
8 



.10 
II 
12' 
i3 
i4 
i5 
16 

17 
18 

19 
20 
21 
22 

23 

24, 

25 

26 
27 
28 

29 99^1 

809.260633 

3i -"-' 

82 

33 



9583 
9.250282 
0980 
1677 
2873 
8067 
3761 
4453 



446 



5i_ 
5834 
6523 
72 1 1 
7898 
8583 
9268 



34 
85 
36 

37 

88 

39 

4o 

4 

42 

48 



45 
46 
47 

48 

s 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



i3i4 
1994 
2678 
835i 
4027 
4708 
5377 
6o5i 
6728 
7895 
8o65 
8734 
9402 



9790 
o5o5 
1220 
1988 
2645 
3856 
4665 
4774 
5481 
6187 
6892 
7596 
8298 
8999 
9700 
0899 
1097 
1793 
2489 
3i83 
8876 
4568 
269 
5949 
6638 
7826 
8012 
8697 
9882 
65 

0747 
1428 



9909 

0624 

889 

2052 
2768 
3474 

4i84 
4892 
5599 
63o5 
7009 
7718 
84x5 
9116 
981-6 



28 
0744 
1 458 
2170 
2882 
3592 
4802 
5oio 
5717 
6422 
7127 
^880 
8582 
9288 
9988 



o5i5jo63i 
I2i3 1829 
1909 202$ 
26o5 2720 



8299 
8992 

4684 



34i4 
4107 

4799 



4J 94u:2 

449*270069 
A^ 0735 

i4oo 
2064 
2726 
3888 
4049 
4708 
5367 
6025 
6681 
7387 
7991 
8645 
9297 
9948 



2107 
2786 
8464 
4i4o 
48i5 
5490 
6i63 
6835 
7606 
8176 
8845 
95 1 3 
0180 
o846 
i5io 
2174 
2887 
3498 
4i59 
4818 

5477 
61 34 
6790 
7446 
8100 

8753 

9406 

..57 



58745490 
6064 6179 
6753'6867 
744o!7554 
8i26!824i 
88 1 1 '8926 
9495,9609 
.178J.292 
0860:0974 
i54i i654 
2220 2834 
28998012 
8576I3689 
4253,4365 
4928j5o4o 
56025714 
6275I6387 
694717059 
76i8|773o 
82888899 
895719068 
9624 9786 
0291J0402 



0967 
1621 
2285 

2947 
36o8 
4260 
4928 
5586 
6248 
6900 
7555 
8209 
8862 
95i4 
.j65 



1067 
1782 
2895 
3o57 
8718 

4379 
5o38 
5696 
6353 
7009 
7664 
83i8 
8971 
9628 
.274 



148 
o863 
1576 
2289 
8001 
871 1 
4420 
5128 
5884 
654o 
7244 
7947 
8649 
9850 

.49 
0748 
1445 

2l4l 

2886 
853o 
4228 
4914 
56o4 
6294 
6982 
7669 
8355 



267 
0982 
1695 
2408 
8119 
8829 
4588 
5245 
5952 
6657 
7861 
8064 
8766 
9466 

166 
0864 
i56i 
2267 
2962 
8645 
4388 
5029 
5719 
6409 
7096 
7788 
8469 



90409154 



9728 
.406 
1087 
1768 

2447 
3i25 
8802 
4478 
5i53 
5827 
6499 
7171 
7841 
85ii 
9179 

9847 
o5i8 
1178 
1842 
25o5 
3x68 
8829 
4489 
5i48 
58o5 
6462 
7118 
7778 
8427 
9080 
9781 
882 



9887 
.519 
1201 
1881 
256o 
8288 
8915 
4590 
5265 
5989 
66x1 
7283 
7958 
8622 
9291 
9958 
0624 
X289 
1953 
2616' 
8278 
8989 
4598 
5267 
5915 
6572 
7227 
7882 
8536 
9188 
9840 
491 



9 . 280599 
1248 
1897 
2544 
8190 
3886 
4480 
5i24 
5766 
64o8 
7048 



0707 
1 356 

2005 
2652 

8298 
8948 



o8i5 
i465 

21X3 

2760 
84o6 
4o5i 



45884695 



8826 
8964 
9600 

.290286 
0870 
i5o4 
2187 
2768 
8899 
4029 
4658 
5286 
5918 
6589 
7164 
7788 
84x2 
9084 
9655 

.800276 
0895 
i5i4 
2182 
2748 
8864 

' 3979 
4593 
5207 
5819 
643o 
7041 
7650 
8259 
8867 
9474 
.816080 
o685 
1289 
1893 
2495 
8097 
8698 
4297 
4897 
5495 
6092 
6689 
7284 



5281 
5878 
65i4 
7i55 

7794 
8432 
9070 
9706 
0842 
0976 
x6xo 
2242 
2874 
35o4 
4i84 
4768 
5891 
6017 
6643 
7268 
7892 
85i5 
9x38 
9759 
0879 
0999 
1617 

2235 

285i 
3467 
4082 
4696 
5309 
5921 
6532 
7x42 
7752 
836o 
8968 
9575 
6x81 
0786 
1890 
1993 
2695 
8197 
3798 

4897 
4996 

5594 
6x92 

6788 
7888 



5838 
5980 
6621 
7261 
7900 
8589 
9176 
9812 

0447 
1082 
1715 
2347 

2979 
8609 
4289 
4867 
5495 
6122 
6747 
7872 
7996 
86x9 
9241 
9862 
0482 
1x02 
1720 
2887 
2954 
8569 
4x84 
4798 
'541 X 
6028 
6634 
7244 
7868 
8462 
9669 
9676 
0282 
0886 
1490 
2094 
2696 
8297 
8898 

4497 
5096 
5694 
6291 
6887 
7482 



0924 
1578 
2220 
2867 
35i3 
4i58 
4802 
5445 
6087 
6728 
7868 
8007 
8645 
9282 
9918 
o558 
1187 
1820 
2458 
3o84 
3714 
4844 
4972 
5 600 
6226 
6852 
7476 
8100 
8728 
9845 
9966 
o586 

I205 

1828 

2440 
8067 
3672 
4287 

4900 
55i3 
6125 
6786 
7346 
7955 
8563 
9170 

9777 
o38a 
0987 
1591 
2x94 
2796 
3397 
8998 

4597 
5196 
5793 
6890 
6986 



1082 
1681 
2828 
2975 
8621 
4266 
4909 
5552 
6194 
6885 
7474 
8118 
8751 
9888 

24 
0659 
1298 
1926 
2558 
8189 
3819 
4448 
5077 
5704 
6380 
6956 
7580 
8204 
8827 
9448 

69 
0689 
1808 
1926 
2548 
3i59 
8774 
4889 
5oo2 
56i5 
6227 
6887 

7447 
8o56 
8664 
9272 
9878 
o488 
1088 
1692 
2294 
2896 

3497 
4098 
4697 
5295 
5893 
6490 
7086 



758217681 



ii4o 
1789 
2486 
8o83 
8728 
4878 
5oi7 
5659 
63oi 
6941 
7581 
8220 
8857 
9494 
.i3o 
0765 
1898 
2o3i 

2668 
8294 
8924 
4553 

5x8i 
5809 
6485 
7060 
7684 
8808 
8980 
9552 
172 
0792 
i4xi 
2029 
2646 
8262 
8877 
449 X 
5io4 
5717 
6828 
6989 
7549 
8x58 
8766 
9878 

9979 
o584 
1189 
1792 
2895 

2997 
3597 

4198 

4797 
5395 
5998 
6689 
7x85 
7780 



59 

58 

57 
56 
55 
54 
53 

52 

5i 
5o 

49 
48 

47 
46 
45 
44 
43 
42 
4i 
4o 
89 
38 

3? 
86 
35 
34 
83 

32 

81 
80 
29 
28 
27 
26 

25 

24 

23 
22 
21 
20 

19 

18 

17 
16 

x5 
i4 
i3 
12 
II 
10 



60" 



30" 



20" 



10" 



60" 



50" 



40" 



30" I 20" 



Co-sine of 79 Degrees. 



Co-sine of 78 Degrees. 



?v.rfS^" 2" 3" 4" b" 
r.rart^ 11 23 34 45 57 



6" 7" %" 
68 80 91 



9" 
102 



pp.51" 2" 3" A" b" &' 7" %" 9" 
r.ran^jQ 21 31 41,52 62 72 83 93 



Logarithmic Tangents. 
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Tangent of 10 Degrees. 



10" 20" 30" 40" 50" 



Tangent of 1 1 Degrees. 



10" 20" 30" 40" 



50" 



O 

I 
"2 

3 
4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 
i4 
i5 
i6 

I? 
i8 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
4i 
4a 
43 
44 
45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 
55 
56 

57 
58 
59 



9.246319 
7057 

7794 
853o 
9264 

9998 
9.250730 
i46i 
2191 
2920 
3648 
4374 
5ioo 
5824 
6547 
7269 
7990 
8710 
9429 
.260146 
o863 
1578 
, 2292 
3oo5 
3717 
4428 
5i38 

5847 
6555 
* 7261 
7967 
8671 
9375 
•270077 
0779 

1479 
2178 
2876 
3573 
4269 
4964 
5658 
635i 
7043 
7734 
8424 
9113 
9801 
.280488 
1174 
i858 
2542 

3225 

3907 

4588 
5268 
5947 
6624 
7301 

7977 



6442 
7180 
7917 
8652 
9387 
.120 
o852 
i583 
23i3 
3o4i 
3769 
4495 

5221 
5945 

6668 
7389 
8110 
883o 
9548 
0266 
0982 
1697 
241 1 

3l24 

3836 

4547 
5256 
5965 
6673 
7379 
8084 
8789 



6565 
73o3 
8039 
8775 
9509 
.242 
0974 
1705 
2434 
3i63 
3890 
4616 
5341 
6o65 
6788 
7510 
823o 



6688 
7426 
8i6e 
8897 
963 1 
.364 
1096 
1826 
2556 
3284 
4oii 

4737 
5462 
6186 
6908 
7630 
835o 



681 1 
7548 
8285 
9020 
9753 
.486 
1218 
1948 
2677 
34o5 
4i32 
4858 
5583 
63o6 



89509069 



9668 
o385 
iioi 
1816 
253o 
3243 
3954 
466.5 
5375 
6o83 
6790 

7497 
8202 
8906 



97879907 



7029 
7750 
8470 
91899309 



6934 
7671 
8407 
9142 
9876 
.608 
1339 
2070 
2799 
3527 
4253 

4979 
5703 

6427 
7149 
7870 
8590 



9492 9609 

0194 

0895 

1595 

2294 

2992 

3689 

4385 

5o8o 

5774 

6467 

7159 

7849 
8539 
9228 
9915 
0602 
1288 
1973 
2656 
3339 

402I 
4701 

538i 
6060 
6737 
74i4 
8090 



63ii 

l6{2 

1712 
2411 
3109 
38o5 
45oi 
5196 
5890 
6582 
7274 
7964 
8654 
9342 
3o 
0717 

l402 
2087 
2770 
3453 

4i34 
48i5 
5494 
6173 
685o 
7527 
8202 



o5o4 
1220 
1935 
2649 
336i 
4073 
4783 
5493 
62ai 
6908 
7614 
83i9 
9023 
9726 



0624 

1 340 

2o54 

2 

3480 

4191 

4902 

56ii 

6319 

7026 

7732 

8437 

9140 

9843 



0428 0545 



1129 
1829 
2527 

3225 

3921 
4617 
53i2 
6oo5 
6698 
7389 
8079 
8769 
9457 

lU 

o83i 
i5i6 
2201 
2884 
3566 
4248 
4928 
5607 
6286 
6963 
7639 
83i5 



1246 
1945 
2644 
3341 
4o37 
4733 
5427 
6121 
68i3 
75o4 
8194 
8884 
9572 
259 
0945 
i63o 
23i4 
2998 
368o 
436i 
5o4i 
5720 
6399 
7076 
7752 
8427 



27 
0743 
1459 
2173 
2887 
3599 
43io 

5020 

5729 
6437 

7144 
7849 

8554 
9258 
9960 
0662 
1 362 
2062 
2760 
3457 
4i53 

4849 
5543 
6236 
6928 
7619 
83o9 
8998 
9686 
.373 
1059 
1744 
2428 
3iii 
3793 
4474 
5i54 
5833 
65i2 
7189 
7865 
854o 



9.288652 
9326 

9999 
290671 

1 342 

20l3 

2682 
335o 
4017 
4684 
5349 
601 3 
6677 

7339 
8001 
8662 
9322 
9980 
9.3oo638 
.1295 
1951 
2607 
3261 
3914 
4567 
5218 
5869 
65i9 
7168 
7816 
8463 
9109 
9754 
.3x0399 
1042 
i685 
2327 
• 2968 
36o8 

4247 
4885 
5523 
6159 
6795 
7430 
8064 
8697 
9330 
9961 
9.320592 
1222 
i85i 
2479 
3io6 
3733 
4358 
4983 
5607 
623i 
6853 



461 



8765 
9438 
III 
0783 
1454 
2124 
2793 
3461 
4128 
4795 
5460 
612 
6787 
745o 
8111 
8772 
943i 
90 
0748 
i4o5 
2061 
2716 
3370 

4023 

4675 

5327 

5977 

6627 

7276 

79! 

85' 

9216 

9862 

o5o6 

1 149 
1792 
2433 
3074 
3714 
4353 
4991 
5629 
6265 
6901 
7536 
8170 
88o3 
9435 
.66 
0697 
1326 
1955 
2583 

32II 

3837 
4463 
5087 
5711 
6334 
6957 



8877 
9551 

223 
0895 

1 566 

2236 

2905 
3572 
4239 
4905 
5571 

235 
6898 
7560 
8221 
8882 
9541 

200 
0857 
i5i4 
2170 
2825 

3479 

4l32 

4784 
5435 
6086 
6735 
7384 
23|8o3i 
7<J 8678 
9324 
9969 
o6i3 
1256 
1899 
2540 
3i8i 
3821 
4460 
5098 
5735 
6371 
7007 
7641 
8275 
8908 
9540 
.171 
0802 
143 
2060 
2688 
33i5 
3941 
4567 
5191 
58i5 
6438 
7060 



89899 



9663 
.335 
1007 
1678 

2347 
3oi6 
3684 
435i 
5oi6 
568 1 
6345 
.7008 
7670 
8332 
8992 
9651 
309 
0967 
1624 
2279 
2934 
3588 
4241 
4893 
5544 5652 
63o2 



102 
9775 

.447 
1119 
1789 
2459 
3127 
3795 
4462 
5127 
5792 
6456 
7119 
7781 
8442 
9102 
9761 
419 
1076 
1733 
2388 
3o43 
3697 
4349 
5ooi 



6194 
6843695 



7492 
8139 
8786 
9432 
76 
0720 
1 364 
2006 
2647 
3288 
3927 
4566 
5204 
584i 

6477 
7113 

7747 

a38i 

9013 

9645 
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33 
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24 
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XO 
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Co-tangent of 76 Degrees. 
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LoGAEITHBfIC SlNES^ 



I 
2 

3 
4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 
i4 
i5 
i6 

I? 
i8 

19 
20 
i2i 

22 

23 

24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 

ii 

5i 

52 

53 
54 
55 
56 

57 
58 

59 



Sine of 14 Degrees. 



9.383675 
4182 
4687 
5192 
5697 
6201 
6704 
7207 
7709 
8210 

9.38871 I 
921I 
9711 

9.390210 
0708 
1206 
1703 
2199 
2695 
3191 

9.393685 

4179 

46^3 

5^66 

5658 

61 

664i 

71 32 

7621 

8111 

9.3986Q0 
9088 
9575 

9.400062 
o54q 
lo35 

l520 

2oo5 

2489; 

2972 
9.403455 

3938 

4420 
4901 
5382 
5862 
6.341 
6820 
7299 

7777 
9.408254 
8731 
9207 
9682 
9.410157 
o632 
1 106 
1579 

2o52 
2524 



5o623 



10« 20^ I 30" I 40" 50" 



7374 

7876 
8377 
8878 
9378 
987^ 
0376 
0874 
1371 
1868 
2365 
2860 
3356 
3850 



3760 
4266 
4772 
5277 
5781 
6285 
6788 
7290 
7792 
8294 
8794 
9294 
9794 
0293 
0791 
1289 
1786 
2282 
2778 
3273 
3768 
4262 
4755 
S248 
5740 
2 
6723 
7213 
7703 
8192 
8681 
9169 
9657 
oi44 
o63o 
1116 
1601 
2b85 
2570 
3o53 
3536 
4oi8 
45oo 
4981 
5462 
5942 
6421 
69006980 
73787458 
7856:7936 
8333;84i3 
88108889 
928159365 
9762 9841 



3844 3928 
435o!4435' 
4856!494o 
536i5445 
58655949 
63696452 
6872 6955 



7458 

7959 
846 1 
8961 
9461 
9960 
0459 
0957 
1454 
J951 

2447 
2943 
3438 
3932 



43444426 



4837 
533o 

5822 

63i4 
68o5 
7295 
7785 
8274 
8762 
925o 
9738 

0225 
0711 
1 197 
1682 
2166 

265o 
3i33 
36i6 
4098 
458o 
5o6i 
5542 
6022 
65oi 



0237 
071 1 
ii85 
1 658 

2l3l 

2603 



o3i6 
0790 
1264 

1737 
2210 
2682 



4oi3 
4519 
5o24 
5529 
6o33 
6536 
7039 
7541 
8043 
8544 



4919 
5412 
5904 
6395 
6€186 

7377 
7866 
8355 
8844 
9332 
9819 
o3o6 
0792 
1277 
17612 
2247 
2731 

32l4 

3697 

4179 
4660 

5i4i 

5622 

6102 
658i 
7060 
7538 
8oi5 
8492 
8969 
9445 
9920 
0395 
0869 
1 343 
1816 
2288 
2760 



9044 9 1 38 4« 
9544 ' ' 

43 
o542 
io4o 
1537 
2o34 
253o 
3o25 
3520 
4oi5 
45o8 
5oo2 

5494 
5986 
6477 



7458 
7948 
8437 
8925 
941 3 
9900 
0387 
0873 
i358 
1843 
2328 
2811 
3294 

3777 
4259 

4741 

5221 
5702 
6181 
6661 
7139 
7617 
8095 
8572 
9048 
9524 

9999 
0474 
0948 
1422 
1895 
2367 
2839 



4097 
46o3 
5io8 
56i3 
6117 
6620 
7123 
7625 
8127 
8627 

I 
9627 

126 
0625 

II23 

1620 
2117 
2613 
3io8 
36o3 
4097 
4591 
5o84 
5576 
6068 
6559 
7o5o 
7540 
8029 
85i8 
9007 
9494 
^981 
o468 
0954 
1439 
1924 
2408 
2892 
3375 
3857 
4339 
4821 
53o2 
5782 
6261 
6740 
7219 
7697 
8174 
865i 
9127 
9603 
..78 
o553 
1027 
i5oo 
1973 
2446 
2918 



Sine of 15 Degrees. 



0" 



.412996 
3467 
3938 
4408 
4878 

5347 
58i5 
6283 
6751 
7217 
.417684 
8i5o 
86i5 
9079 
9544 
9.420007 
0470 
0933 
1395 
1857 

4223l8 

2778 
$238 
3697 
4i56 
46i5 
5073 
553o 
5987 
6443 

9.426899 
7^54 
7809 
8263 
.8717 
9170 
9623 

9.430075 
o527 
0978 

9.431429 
1879 
2329 
2778 
3226 
3675 
4122 
45^9 
5oi6 
5462 

9.435908 
6353 
6798 
7242 
7686 
8129 
8572 
9014 
9456 

9897 



10" 90" 30" 40" ao" 



3075 
3546 
4pi6 
4486 
4956 
5425 
5,893 
636i 
6828 
7295 
7761 
8227 
8692 
9157 
9621 
oo85 
o548 

lOIO 

1472 
1933 
2394 
2855 
33i5 
3774 
4233 
4691 

5 149 
56o6 
6o63 
65i9 
6975 
7430 
7885 
8339 
8792 
9246 
9698 
oi5o 
0602 
io53 
i5o4 
1954 
24o3 
2853 
33oi 
3749 
4197 
4644 
5091 
5537 
5982 
6427 
6872 
7316 
7760 
8203 
8646 
9088 
9530 
9971 



3i53 
3624 
4095 
4565 
5o34 
55o3 
5971 
6439 
6906 

7373 
7839 
83o5 
8770 
9234 
9698 
0162 
0625 
1087 
1549 
2010 
2471 
2931 
3391 
385o 
4309 
4767 

5225 

5682 
6139 
6595 
705 1 
7506 
7960 
84i4 
8868 
9321 
9774 
0226 
0677 
1128 
1579 
2029 
2478 
2927 
3376 
3824 
4271 
4718 
5i65 
56X1 
6o56 
65o2 
6946 
7390 
7834 
8277 
8719 
9162 
9603 
..44 



3332 

3703 

4173 

4643 

5lI2 

558i 
6049 
65i7 
6984 
745i 
7917 
8382 
8847 
9312 
9776 
0239 
0702 
ii64 
1626 
2087 
2548 
3oo8 
3468 
3927 
4386 
4844 
53oi 
5758 
62i5 
6671 
7127 
7582 
8o36 
8490 
8944 
9397 
9849 
o3oi 
0752 

I203 

1 654 

2Io4 

2553 
3oo2 

345 1 
3898 

4346 

4793 
5239 
5685 
6i3i 
6576 
7020 
7464 
7908 
835 1 

8793 
9235 
9677 
.118 



a3io 
3781 
4252 
4721 
5190 

5659 
6127 
6595 
7062 
7528 
7994 8071 



846o 
8925 
9389 
9853 
o3i6 
0779 
1241 
1703 
3i64 
2625 
3o85 
3544 
4oo3 
4462 
4920 
5378 
5835 
6291 

6747 
7202 
7657 
8112 
8566 
9019 
9472 
9924 
0376 
0828 
1278 
1729 
!zi79 
2628 

3077 
3525 

3973 
4420 
4867 
53i4 
5760 
62o5 
665o 
7094 
7538 
7981 
8424 
8867 
9309 
9750 
191 



3389 
386o 
433o 
4800 
5369 

5737 

63o5 
6673 
7140 
7606 
2 
8537 
9002 
9466 
9980 
0393 
o856 
i3i8 
1780 
2241 
3701 
3i6i 
3631 
4080 
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58 
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56 
55 
54 
53 

53 

5i 
5o 

47 
46 
45 
44 
43 
43 
4r 
40 
39 
38 

37 

36 

4538 35 



4996 
5454 
591 1 
6367 



34 
33 

32 

3i 



6833 3o 



7278 
7733 
8187 
864 1 
9095 

9547 

045 1 
0903 
1354 
i8o4 

2254 

3703 
3i52 
36oo 
4o48 
4495 
4943 
5388 
5.834 
6379 
6724 
7168 
7612 
8o55 
8498 
8941 
9382 
9824 
265 



39 

38 

27 
26 

25 

34 

23 
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31 
20 

\l 

16 

i5 
i4 
i3 
12 
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Co-sine of 75 Degrees. 



.Cp-sijQe of 74 Degrees. 
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IV 



2" d" 
16 24 



4// 5// 
33 41 



g// j/f g// 9// 
49 57 65 73 
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15 23 
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38 46 
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Logarithmic Tangents. 



Tasg^it of 14 Degrees. 



10" 20" 30" 40" ' 50" 



Tangent of 15 Degrees. 



10"^ 20*^ 30" 40" I 50" 



o 
I 

2 

3 
4 
5 
6 

7 
8 

9 

ID 
II 
12 
l3 

i4 
i5 
i6 

17 

i8 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 

So 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
4o 
4i 

42 

43 
44 
45 
46 
47 
48 

49 
5o 
5i 

52 

53 

54 
55 
56 

57 
58 
59 



396771 
7309 
7846 
8383 
8919 
9455 

9990 
9.400524 
io58 
1591 
,402124 
2656 
3187 
3718 
4249 
4778 
53o8 
5836 
6364 
6892 
407419 
7945 

8471 
8996 
9521 

410045 
o569 
1092 
i6i5 
2137 
9.4x2658 
3179 
3699 
4219 
4738 
5257 
5775 
6293 
-6810 
7326 

417842 
8358 
8873 
9387 
9901 

4204 I 5 
0927 
i44o 
1952 
2463 
9.422974 
3484 
3993 
45o3 
5oii 
5519 



6861 
7399 
7936 
8472 
9008 
9544 

79 
o6i3 

"47 
1680 
2212 
2744 
3276 
3807 
4337 
4867 
5396 
5924 
6452 
6080 



7D07 
8o33 
8559 
9084 
9609 
oi33 
o656 

"79 
1702- 

2224 
2745 
3266 
3786 
43o6 
4825 
5^43 
5862 
6379 
6896 
74i3 
7928 
8444 
8959 

9473 
9987 
o5oo 
ioi3 
i525 
2037 
2548 
3o59 
3569 
4078 
4587 
5996 



6950 
7488 
8o»5 
8562 
9098 
9633 
.168 
0702 
1236 
1769 
23oi 
2833 
3364 
3895 
4425 
4955 
5484 
6012 
654o 
7068 
7594 
8121 
8646 
9171 
9696 
0220 
0743 
1266 
1789 

23lO 
2832 

3352 

3873 
4392 
491 1 
543o 
5948 
6465 
6982 

7499 
8oi4 
853o 
9044 
9559 

72 
o586 
1098 
1610 
2122 
2633 
3i44 
3654 
4i63 
4672 
5i8i 



7040 
7578 
8ii5 
865i 
9187 
9722 
.257 
0791 
1 325 
1857 
2390 
2922 
3453 
3983 
45i4 
5o43 
5572 
6100 
6628 
7i55 
7682 
8208 
8734 
9259 



7i3o 
7667 
8204 
8740 
9276 
981 z 
346 
0880 
i4i3 



59 

58 

57 
56 
55 
54 
53 
6952 



7219 
7757 
8294 
883o 
9365 
9900 
435 
09 



1946 2o35 



2478 
3oio 
3541 
4072 
4602 
5i3i 
566o 
6188 
6716 
7243 
7770 
8^96 
8821 
9346 



2567 



9<^83 987i 



60276 



56045689 



6534 
7041 
7547 



112 
6619 
7125 
763i 



6196 
6703 
7210 
7715 



o3o7 
o83i 
i353 
1876 
2397 
2919 
3439 
3959 

4479 
4998 
55i6 
6o34 
655i 
7068 
7585 
8ioo 
8616 
91 3o 
9«44 
.i58 
0671 
ii84 
1696 
2207 
2718 
3229 
3739 
4248 
4757 
5265 
5773 
6281 
6788 
7294 
7800 



0395 o48: 
0918 

i44i 
1963 

2484 
3oo5 
3526 
4o46 
4565 
5o84 
56o3 
6120 
6638 
7154 
7671 
8186 
8701 
9216 
9730 
244 
0757 
1269 
1781 
2292 
2803 
33i4 
3824 
4333 
4842 
535o 
5858 
6365 
6872 
7378 
7884 



3099 ^^ 
363o 
4i6o 
4690 
5219 
5748 
6276 
6804 
733 1 
7858 
8384 
8909 
9434 
9958 
2 
ioo5 
i'528 
2o5o 
257^ 
3092 
36i3 
4i32 
4652 
5i7i 
5689 
6207 
6724 
7240 
7757 
8272 
8787 
9302 
9816 
329 
0842 
1 354 
1866 
2378 
2888 
3399 
3909 
4418 
4927 
5435 
5942 
645o 
6956 
7463 
7968 
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2 
3 
4 
5 
6 

7 

8 

•9 
10 
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12 
i3 
i4 
i5 
16 

17 

16 

19 

20 

21 
22 
23 

24 
25 

26 
27 
28 
29 

3o 
3i 
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.33 

34 

35 

36 

37 

38 

39 

4o 

4.1 
42 
43 
44 
45 
46 
47 
48 

it 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



9.428052 
8558 
9062 
9566 

9.430070 
0573 
1075 
1577 
2079 
258o 

9.433080 
358o 



8x37 

8642 

9146 

965o 

01 54 

0667 

ii59 

1661 

2i6s 

2663 

31643247 

3664 



8221 
8726 
9230 
9734 
0237 
0740 
1243 
1745 
2246 
2747 



3747 
4o8o4i634246 



4579 
5078 
557.6 
6073 
6570 
7067 
7563 

9.438059 
8554 
9048 
9543 

9.44oo36 
o529 
1022 
i5i4 
2006 
2497 

9.442988 

3479 
39J68 
4458 

4947 
5435 
5923 
64ii 
6898 
7384 

9.447870 
8366 

884i 
9326 
9810 
9.450294 
0777 
1260 
1743 

2225 

9.452706 

3187 

3£68 
4i48 
4628 
6107 
5586 
6064 
6542 
70x9 



I 

4662 
5i6i 
5659 
6i56 
6653 
7i5o 
7646 
8i4i 
86361 
913 
9625 
0119 
0612 
ijo4 
1696 
2088 
2579 
3070 
356o 
4o5o 
4539 
5028 
55i7 
6oo5 
6492 
6979 
7465 
7951 
8437 
8922 
9407 
9891 
0375 
o858 
i34i 
1823 
23o5 
2786 
3267 
3748 
4228 
4708 
5187 
5655 
6144 
6622 
7099 



4745 
5244 
5742 
6239 
6736 
7232 
7728 
8224 
8719 
9213 
9707 
0201 
0694 
1186 
1678 
2170 
2661 
3i52 



83o5 

88io 

931 

9818 

o32i 

0824 

i326 
1828 
2329 
283o 
333i 
383o 
433o 
4828 
5327 
5825 

6322 

6819 
73i5 
7811 
83o6 
8801 
9296 
9790 
0283 
0776 
1268 
1760 

2252 
2743 

3234 



3642 6724 



4i32 
4621 
5iio 
5598 
6086 
6573 
7060 
7546 
8o32 
85i8 
9003 
9487 
9972 
o455 
0938 
1 42 J 
1903 
2385 
2867 

3347 
3828 
43o8 

4787 
5267 
5745 
6223 
6701 
7178 



42i3 
4702 
5191 
5679 
6167 
6654 
7i4i 
7627 
8ii3 
8599 
9084 
9568 

. .52 

o536 
X019 
i5o2 

1984 

2465 

2947 
3428 
3908 
4388 
4867 
5346 
5825 
63o3 
6781 
7258 



8389 
8894 
49398 
9902 
o4o5 
0908 
i4io 
1912 
24i3 
2914 
34i4 
3914 
44i3 
4912 
54io 
5907 
64o5 
6901 
7398 
7894 
8389 
8884 
9378 
9872 
o365 
o858 
i35o 
1842 
2334 
2825 
33i5 
38o5 
4295 
4784 
5272 
5761 
6248 
6735 
7222 
7708 
8194 
8680 
9164 
9649 
i33 
0616 
1099 
i582 
2064 
2546 
3027 
35o8 
3988 
4468 

4947 
5426 
5905 
6383 
6860 
7337 



8473 
8978 
9482 
9986 
0489 
0992 



59 
58 

56 
55 

54 



49463 
1995 
2496 
2997 

3497 
3997 

4496 
4995 
5493 
5990 
6488 
6984 
7480 
7976 

8471 
8966 
9460 
9954 

0447 
0940 
1432 
1924 
2416 
2907 

3397 
3887 
4376 
4865 
5354 
5842 
633o 
6817 
73o3 
7789 
8275 
8760 
9245 
9730 
21 3 
0607 
1180 
1662 
2i44 
2626 
3107 
3588 
4068 
4548 
5027 
55o6 
5984 
6462 
6940 
7417 



52 

5i 
5o 

49 
48 

47 
46 
45 
44 
43 
42 
4i 
4o 

39 
38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 

22 

21 
20 

19 
18 

17 
16 
i5 
i4 
i3 
12 
II 
10 

9 

8 

7 
6 
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4 
3 
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I 
o 



flO" 



50« 40*' 30" 20" 10" 



00" 



50" 40" 30" aO" 10" 



Co^tangent of 76 Degrees. 



Co-tangent of 74 Degrees. 



n-^S 1" 2" 3" 4" 5" 6" 7" S" 9" 
.Part| Q j7 



26 35 43 52 61 69 78 



P. Part 



v> 



2" 3" 
16 25 



5// g// jti g// 
41 49 57 65 



9" 
74 



40 



LOSARITHMIC SiNEfl. 



i 



Sine of 16 Degrees. 



9.44o338 
0778 
1218 
i658 
2096 
2535 
2973 
34iQ 
3847 
9 4284 

109.444720 

II 5i55 

12 

i3 

i4 

i5 

16 

17 
18 

19 
20 
21 
22 



"W 



30" 



40" 
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Sine of 17 D^^rees. 



10" 2OF' 30" 40" 50" 



5590 
6025 
6459 
6893 
7326 
7759 
819I 
8623 
9.449054 

9485 
~ 9915 
239.450345 

24 

25 

26 

27 

28 

29 

309 

3i 



0775 

I204 

i632 
2060 
2488 
9915 
,453342 
3768 
4194 
4619 
5o44 
5469 
5893 
63i6 
6739 
7162 
9.457584 
8006 
8427 
8848 
9268 
9688 

46 9.46oko» 

47 0527 

48 0946 

49 I 364 
509.461782 

2199 
2616 
3o32 
3448 
3864 
4279 
4694 
5io8 

5522 



32 

33 
34 
35 
36 

37 
38 
39 
4o 
4i 
42 
43 
44 
45 



5i 

5 

53 

54 

55 

56 

57 
58 
69 



o4ii 
o852 
1292 
1731 
2170 
2608 
3o46 
3483 
3920 
4356 
4792 
5228 
5663 
6097 
653 1 
6965 
7398 
783i 
8263 
8695 
9126 
9557 
9987 
0417 
o846 
1275 
1704 

2l32 
2559 
2986 

34i3 
3839 
4265 
4690 
5ii5 
5539 
5963 
63«7 
6810 
7232 
76^4 
8076 

8497 
8918 



o485 
0925 
1 365 
i8o4 
2243 
2681 
3119 



o558 
0998 
i438 
1877 
23i6 
2754 
3192 



3556,3629 



o632 
1072 
i5ii 
1950 
2389 
2827 
3265 
3702 



3993 4066 4i38 



44294502 
486514938 
53oo'5373 
5735[58o8 
6170,6242 
6604 6676 



7037 
7470 
7903 



7109 
7542 
7975 



8335;84o7 
876718838 



4574 
5oio 
5445 
588o 
63i4 
674^ 
7182 
7614 
8047 

8479 
8910 



919892699341 



96289700 
..59I.130 
o488[o56o 
0918 0989 
i347'i4i8 
1775 1 846 

22o3 2274 
26302702 

3o57 3129 
3484 3555 
3910*3981 
43364407 
4761 4832 
5i86 5256 
56io'568i 
6o34 6io4 
6457 6528 
68806951 
73o3 737.3 
7725I7795 
8146:8217 
85678638 
89889058 

• -9478:9548 
9828 9898 9968 



9338 9408 
9758 
0178 
0597 



9772 

.202 

o632 
I06I 

1489 
I9I8 
2345 
2773 

3200 

3626 

4o52 

4477 
4903 
5327 
5751 
6175 
6598 

7021 

7443 
7865 
8287 
8768 

9128 



1 01 5 

1433 

i85i 
2268 
2685 

3l02 

35i8 
3933 
4348 
4763 
5177 
5591 



0248 o3 1 7 

0667' 

io85 



i5o3 
1921 
2338 
2755 
3171 
3587 
4002 

44i7 
4832 
5246 
566o 



0736 
ii55 
1573 
1990 
2407 
28?4 
3240 
3656 
4072 
4486 
4901 
53 1 5 



0387 
0806 

1224 

1642 
2060 
2477 
2894 
33io 
3725 
4i4i^ 
4556 
4970 
5384 



5729 5708 



0705 
1 145 

1 584 

2023 
2462 
2900 
3337 
3774 
42II 

4647 
5o83 
55i8 
5953 
6387 
6820 
7254 
7687 
8119 
855i 
8982 
94i3 
9844 
274 
0703 

Il32 

i56i 
1989 
2417 
2844 
3271 
3697 
4x23 
4548 

4973 
5398 

5822 

6246 
6669 
7091 

75i4 
7936 
8357 
8778 
9198 
9618 
..38 
0457 
0876 
1294 
1712 
2129 
2546 
2963 

3379 
3795 
4210 
4625 
5o39 
5453 
5866 



9.465935 
6348 
6761 
7173 
7585 
7996 
8407 
8817 
9227 
9637 

9.470046 
0455 
o863 
1271 
1679 
2086 
2492 
2898 
33o4 
3710 

9.474115 
4519 
4923 
5327 
6730 
6i33 
6536 
6938 
7340 
7741 
478142 
8642 
8942 
9342 
9741 
480 I 4o 
0539 
0937 
1 334 
1731 

9.482128 

2525 

2921 
33i6 
3712 
4107 
45oi 
4895 
5289 
5682 
.486075 
6467 
6860 
725i 
7643 
8o34 
8424 
88i4 
9204 
9593 



6oo4 
6417 
683o 
7?42 
7653 
8o65 
8475 
8886 
9296 
9705 
oii4 
o523 
0931 
1339 
1746 
2i53 
256o 
2966 
3372 

3777 
4182 
4587 
4991 
5394 
5798 
6260 
66o3 
7005 
7407 
7808 
8209 
8609 
9009 
9409 
9808 
0207 
o6o5 
ioo3 
i4oo 
1798 
2194 
2591 
2987 
3382 
3778 
4172 
4567 
4961 
5354 
5748 
6i4o 
6533 
6925 
73i6 
7708 
8099 
8489 
8879 
9269 
9658 



6073 
6486 
6898 
7310 
7722 
8i33 
8544 
8954 
9364 
9773 
0182^ 
0591 
0999 
1 407 
i8i4 
2221 
2628 
3o34 
3439 
3845 
425o 
4654 
5o58 
5462 
5865 
6268 
6670 
7072 
7473 
7875 
8275 
8676 
9076 
9475 
9874 
0273 
0671 
1069 
1467 
1864 
2261 
2657 
3o53 
3448 
3843 
4238 
4632 
5o26 
5420 
58i3 
6206 
6598 
6990 
7382 
7773 
8i64 
8554 
8944 
9334 
9723 



6142 
6555 
6967 

7379 
7790 

,8202 
8612 
9022 
9432 
9842 
o25i 
0659 
1067 
1475 
1882 
2289 
2695 
3ioi 
3507 
3912 
4317 
4721 
5i25 
5529 
5932 
6335 
6737 
7139 
7540 
7941 
8342 
8742 
9142 
9542 
9941 
0339 
0738 
ii35 
1 533 
1930 
2327 
2723 
3n9 
35k4 
3909 
43o4 
4698 
5092 
5485 
5879 
6271 
6664 
7055 

7447 
7838 
8229 
8619 
9009 
9390 
9788 



6211 
6623 
7o36 

7448 

7859 
8270 
8681 
9091 
9500 
9910 
o3i9 
0727 
ii35 
1 543 
1950 
2357 
2763 
3169 
3575 
3980 
4384 
4789 
5193 
5596 
5999 
64o2 
6804 
7206 
7607 
8008 
8409 
8809 
9209 
9608 

7 

o4o6 
0804 
1202 
1599 
1996 
2393 
2789 
3i85 
358o 
3975 
4370 
4764 
5i58 
555i 
5944 
6337 
6729 
712 
7512 
7903 
8294 
8684 
9074 
9464 
9853 



6280 
6692 
7104 
75i6 
7928 
8338 

8749 
9159 
9569 
9978 
0387 
0795 

I2o3 

I6II 
2018 
2424 
283i 
3237 
3642 
4o47 
4452 
4856 
5260 
5663 
6066 
6469 
6871 
7273 
7674 
8075 
8476 
8876 
9275 
9675 
..74 
0472 
0870 
1268 
'i665 
2062 
2459 
2855 
325i 
3646 
4o4i 
4435 
4829 

5223 

56i7 
6009 
64o2 
6794 
7186 
7577 
7968 
8359 

8749 
9139 
9528 
9918 



57 
56 
55 
54 
53 

52 

5i 
5o 

s 

47 
46 
45 
44 
43 
4a 
4i 
4o 
39 
38 

37 
36 
35 
34 
33 
3s 
3i 
3o 

It 

27 
26 

25 

24 

23 
22 
21 
20 

19 
16 

17 
16 
l5 

i4 
i3 
12 
II 
10 



50" 



40" 



~W' 



10" 



eo" 



40* 



90" 



Co-sine of 73 Degrees. 



Co*8ine of 72 Degrees. 



pp ,(1" 2'' 3" 4" .5" G" 7" 8'' 9" 
r.ran^ 7 14 21 28 36 43 66 57 64 



pp^^ir' 2" 3'' 4" 5" 6" r" 8" 9" 
r.rarr^ 7 13 20 27 33 40 47 53 60 
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Tangent of 16 Degrees. 



10" 



90" 



30" 



50" 



Tangent of 17 Degrees. 



20» 



50" 



io|9 
zi 

12 

i3 
i4 
i5 
i6 

I? 
i8 

19 
20 

21 
22 

23 
24 
85 

26 

27 
28 

29 

So 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
4i 
42 
43 
44 
45 
46 

47 
48 

s 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



9.4574^6 
7973 

8449 
8925 
9400 
9875 

9.460349 
0823 
1297 
1770 

1*462242 
2715 
3i86 
3658 
4128 
4599 
5069 
5539 
6008 

6477 

.466945 

74i3 

7880 

8347 

8814 

9280 

9746 

.470211 

0676 

ii4i 

.471665 

2069 

2532 

2995 
3457 
3919 

438 1 



4842 49 
53o3 '^ 
5763 
4761^23 
6683 
7142 
7601 
8059 
85i7 
8975 
9432 
9889 

9.480345 

9,480801 
1257 
1712 
2167 
2621 
3075 
3529 
3982 
4435 
4887 



757^ 
8o52 
8528 
9004 

9479 
9954 
0428 
0902 
1376 
1849 

2321 
2793 

3265 
3786 
4207 
4677 

5i47 
56i7 
6086 
6555 
7023 
7491 
7958 
8425 
8892 
9358 
9823 
0289 
07^4 
1218 
1682 
2i46 
2609 
3072 
3534 
3996 
4458 

538o 
584o 
63oo 
6759 
7219 
7677 
8i36 
8593 
9o5i 
9508 
9965 
0421 
0877 
i333 
1788 
2242 
2697 
3i5i 
36o4 
4o57 
45io 
4962 



7655 7735 



8i32 
8608 
9083 
9558 
..33 
o5o7 
0981 
1454 
1927 
2400 
2872 
3343 
38i5 
4285 
4756 
5226 
5695 
6164 



8211 
8687 
9163 
9638 
.112 
0586 
1060 
i533 
2006 

2478: 
2950 
3422 
3893 
4364 
4834 
53o4 
5773 
6242 



7814 
8290 
8766 
9242 
9717 
191 
o665 
ir39 
1612 
^o85 
2557 
3029 



7894 
8370 



9321 
9796 
270 
0744 
1218 
1691 
2164 
2636 
3io8 



35oi 3579 



6633 671 1 



7101 
7569 
8o36 
85o3 



7179 
7647 
81 14 
858 1 



89691 9047 



9435 
9901 
o366 
o83i 
1-295 
1759 

2223 
2686 

3i49 
36ii 
4073 
4535 
4996 
5456 
5917 
6377 
6836 
7295 
7754 
8212 
8670 
9127 



95i3 

9979 
0444 
0909 
1373 
1837 
23oo 

2763 
3226 
3688 
4i5o 
46i2 
5073 
5533 
5993 
6453 
6913 
7372 
7830 
8288 
8746 
9203 



3972 
4442 
4912 
5382 
585i 
6320 
6789 
7257 
7724 
8192 
8658 
9125 
9591 
..56 
o52i 
0986 
i45o 
1914 
2377 

2«4o 

33o3 
3765 
4227 



9584 9660 

"Z 
05721 

1029 

i484 

1939 

2394 

2848 

33o2 

3755 

4208 

466i 

5n3 



..4i 
0497 
0953 
i4o8 
i863 
23i8 
2772 
3226 
368o 
4i33 
4585 
5o38 



5i49 
56io 
6070 
653o 
6989 
7448 
7906 
8365 
8822 
9280 
9737 
193 
0649 
iio5 
i56o 

20l5 

2470 
2924 
3377 
383i 
4284 
4736 
5i88 



4o5o 
4521 

4991 
5460 
5930 
6398 
6867 
7335 
7802 
8269 
8736 
9202 
9668 
.134 
0599 
io63 
i528 
1991 
2455 
2918 
338o 
3842 
43o4 
4765 
5226 
5687 

6147 
6606 
7066 
7524 
7983 
844i 
8899 
9356 
9813 
269 
0725 
ii8i 
i636 
2091 
2545 
2999 
3453 
3906 
4359 
4812 
5264 



9.485339 
5791 
6242 
6693 
7143 
7593 
8043 
8492 
8941 
9390 

9.489838 

9.490286 
0733 
1 1 80 
1627 
2073 
25i9 
2965 
3410 
3854 

9.494299 
4743 
5i86 
563o 
6073 
65i5 
6957 
7399 
7841 
8282 

9.498722 
9x63 
9603 

9 .500042 
o48i 
0920 
1359 
1797 

2235 

2672 

5o3io9 

3546 

3982 

44x8 

-4854 

5239 

5724 

6159 

6593 

7027 

9.507460 

7893 

8326 

8759 

9191 

9622 

5ioo54 

. o485 

0916 

1 346 



54i4 
5.866 
63i7 
6766 
7218. 
7668 
8118 



5490 
5941 
6392 
6843 
7203 
7743 
8193 



8567 8642 



9016 
9465 
99x3 
o36o 
0808 
1255 
X791 

2x47 
2593 
3o39 
3464 
3929 
4373 
4817 
5260 
5704 
6x46 
6589 
7o3x 
7473 
79x4 
8355 
8796 
9236 



9091 
9539 
9987 
0435 
0882 
x329 
X776 
2222 
2668 
3ix3 
3558 
4oo3 

4447 
4891 
5334 

5777 
6220 
6663 
7xo5 
7546 
7988 
8429 
8869 
9309 
9676 9749 



5565 
6016 
6467 
6918 
7368 
78x8 
8268 
87x7 
9166 
9614 
..62 
o5io 
0957 
i4o4 
i85o 
2296 
2742 
3187 
3632 
4077 
4521 
4965 
5408 
585i 
6294 
6736 
7x78 
7620 
806 X 
85o2 
8943 



564o 
6092 
6543 
6993 
7443 
7893 
8343 
8792 
9240 
9689 
137 
o584 
io3i 
t478 
1924 
2370 
2816 
326x 
3706 
4i5x 
4595 
5o39 
5482 
5925 
6368 
68x0 
7252 
7693 
8x35 
8575 
90x6 



5715 
6x67 
66x8 
7068 
75x8 
7968 
84x8 
8866 
93x5 
9763 
21 X 
0659 
XX06 
x552 

?999 
2445 
2890 
3336 
3780 
4225 
4669 
5ix3 
5556 
5999 
644i 
6884 
7326 
7767 
8208 
8649 
9089 



oix5 
o555 
0993 
x432 
1870 
23o8 
2745 
3x82 
36x9 
4o55 
449 X 
4926 
5362 
5796 
623 X 
6665 
7099 
7532 
7965 
8398 
883 1 
9263 
9694 
0I26 
©557 
0987 
i4i8 



9822 
0262 
0701 
xx4o 
X57B 
2016 
2453 
289 X 

3328 
3764 

4^00 
4636 
5072 
55o7 
5941 
6376 
68x0 
7243 
7677 
8ixo 
84708542 
8975 
9407 
9838 
0269 
0700 
ix3x 
x56i 



9383 9456 9529 



0189 
0628 
1066 
i5o5 
1943 
238x 
2818 
3255 
3691 
4x28 
4563 

499? 
5434 
5869 
63o3 
6737 
7x71 
7605 
8o38 



9896 
o335 



9969 
o4o8 



0774 0847 



12X3 

i65x 
2089 

2520 
2964 
3400 

3837 
4273 
4709 
5x44 
5579 
6oi4 



X286 
1724 
2x62 
2599 
3o36 
3473 
39x0 
4346 
4781 
5217 
5652 
6086 



6448 6520 



8903 
9335 
9766 
0x98 
0629 
xo59 
1489 



6882 
73x6 

7749 
8182 

86x4 

9047 

9479 
99x0 
o34x 
0772 

I2o3 

i633 



6954 
7388 
7821 
8254 
8687 

955x 
9982 
o4x3 
0844 
1274 
1704 



59 
58 

57 
56 
55 
54 
53 

52 

5i 
5o 

s 

47 
46 
45 
44 
43 
42 
4i 
4o 
39 
38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 
22 
2X 
20 

\l 

17 

x6 

i5 
x4 
x3 
12 

XX 

10 

9 

8 

7 
6 
5 
4 
3 
2 
I 
o 



50" 



40" 30" 



10" 



eo" 



50* 40" 



30" 



90" 



10" 



Co-tangent of 73 Degrees. 



Co-tang^it of 72 Degrees. 



P P«^5 1" 2" 3" 4" 5" 6" 7" 8" 9" 
r.ran^ 8 15 23 31 39 46 54 62 70 



^« ^Cl" 2'' 3" 4" 5" 6" 7" 8" 9" 
r.rart^ 7 15 22 29 37 44 51 59 66 
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Logarithmic Sines. 



Sine of 18 Degrees. 



0" 



10" 20" 30" [40" 50" 



Sine of 19 Degrees. 



0" 



10" 20" 30" 40" 50" 



O 

I 

2 

3 
4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 
i4 
i5 
i6 

I? 

id 

'9 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
4i 
42 
43 
44 
45 
46 

47 
48 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



9.489982 
9.490371 
0769 

1 147 

i535 

1922 

23o8 

26^5 

3o8 

3466 

9.493851 
4236 
4621 
5oo5 
5368 
5772 
6i54 
6537 
6919 
7301 

9.497682 
8064 
8444 
'8825 
9204 
9584 
9963 

9 . 5oo342 
0721 
1099 

9.501476 
i854 

223l 
2607 

2984 

336o 
3735 
4iio 
4485 
4860 

9.5o5234 
56o8 
5981 
6^54 
6727 
7099 
7471 
7843 
8214 
8585 

9.508956 
9326 
9696 

9.5ioo65 
0434 
o8o3 
1172 
i54o 
1907 
2275 



.47 
o436 
0824 
1212 
1599 
1986 
2373 
2759 
3i45 
353o 
3915 



112 .177 
o5oD o565 
0889 0953 
1276 i34i 
1664 1728 

2o5l|2Il5 
2437 25o2 

28232888 

3209|3;273 
3595,3659 
398o'4o44 



43oo 4364 4428 



4685 
5069 



4749'48i3 
51335196 



5452l55i6:558o 
5835 5899 5963 
62i8 6282'6346 



6601 
6983 
7365 
7746 



6664 



6728 



7047 

7428 
,, . 7810 , 
812781908264 
85o8a57i8634 
8888'895i 9015 
92689331 9394 
964719710^9774 
..26,.. 90 '"'* 
o4o5|0468 
0784 0847 

I162 1225 
1539 1602 
I917 1980 
22942356 
2670 2733 

3o46 3io9!3i72 

3422;3485 3548 

379838603923 

4i73'4235 4298 

4548*46104673 

4922I4985 5o47 

5296 5359 ' 

5676I5732 

60436106 

64166478 

6789,6851 

7i6i|7223 

7533I7595 

7905,7967 

82768338 



7110 
7492 
7873 



.i53 
o53i 
0910 
1288 
1 665 
2042 
2419 
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^ 85o2 
8823 
9143 
9463 
9783 

.690103 
o423 
0742 
1062 

.691381 
1700 
2019 
2338 
2656 
2975 
3293 
^ 36i2 
3930 
4248 

.694566 
4883 

5201 

551 8 
5836 
6i53 
6470 
6787 
7103 
7420 
.697736 
8o53 
8369 
8685 
9001 
9316 
9632 

9947 
,. 700263 
0578 
. 700893 
1208 
i523 
i837 

2l52 

2466 
2781 
3095 
3409 
3722 
. 7o4o36 
435o 
4663 

4976 
5290 
56o3 
5916 
6228 
654i 
6854 



8235 
8556 
8876 
91^96 
95x6 
9836 
oi56 
0476 
0795 
iii5 
1434 
1753 
2072 
2391 
2710 
3028 
3346 
3665 
3983 
43oi 
4619 
4936 
5254 
5571 
5888 
6206 

6522 

6839 

7i56 
7473 
7789 
8io5 
8421 
8737 
9053 
9369 
9685 

o3i5 
o63o 
0946 
1260 
1575 
1890 

22o4 

25i9 
2833 

3i47 
3461 
3775 
4088 
4402 
4715 
5029 
5342 
5655 
5968 
6280 
6593 
6906 



8289 
8609 
8930 
9250 
9570 



8342 
8663 
8983 
93o3 
9623 



8395.8449 



9890 9943 

0210 

0529 

0849 

1168 

1487 

1806 

2125 
244-4 
2763 

3o8i 
3400 
3718 
4o36 
4354 
4672 

4989 
53o7 

5624 
5941 
6258 
6575 
6892 
7209 
7525 
7842 
8i58 
8474 
8790 
9106 
9422 
9737 
53 
o368 
o683 
0998 
i3i3 
1628 
1942 
2257 
2571 
2^85 
3199 
35i3 
3827 
4i4i 
4454 
4768 
5o8i 
5394 
5707 
6020 
6333 
6645. 
6958 



0263 
o582 
0902 
1221 
1 540 
1859 
2178 

2497 
2816 
3i34 
3453 
3771 
4089 
4407 
4724 
5o49 
536o 
5677 
5994 
63ii 
6628 
6945 
7262 
7578 
7894 
8211 
8527 
8843 
9159 
9474 
9790 
.io5 
0420 
0736 
io5i 
1 365 
1680 
1995 
2309 
2623 
2938 

3252 

3566 
3879 
4193 
45o6 
4820 
5i33 
5446 
5759 
6072 
6385 
6697 
7010 



8716 
9o36 
9356 
9676 
9996 
o3i6 
o636 
0955 
1274 
1594 
1913 

2232 
255o 
2869 
3187 

35o6 
3824 
4i42 
4460 

4777 
5095 
5412 
5730 
6047 
6364 
6681 
6998 
73i4 
763i 

7947 
8263 
8579 
8895 
9211 



8769 
9090 
9410 
9730 
..5o 
0369 
0689 
1008 
1 328 
1647 
1966 

2285 

2603 
2922 
3240 
3559 
3877 

4195 
45i3 
483o 
5i48 
5465 
5783 
6100 
6417 
6734 
7o5o 
7367 
7684 
8000 
83i6 
8632 
8948 
9264 



95279579 

9842 

.i58 

0473 

0788 

iio3 

i4i8 

1733 

2047 

2362 

2676 
2990 
33o4 
36i8 
3932 
4245 
4559 
4872 
5x85 
5498 
58ii 
6124 
6437: 
6749 
7062 



9895 
.210 
o525 
084 X 
ii55 
X470 
1785 
2100 
24i4 
2728 
3o42 
3356 
3670 
3984 
4297 
461 1 
4924 
5a37 
555i 
5863 
6176 
6489 
6801 
7x14 



9.707166 
7478 
7790 
8102 
84x4 
8726 
9037 

9349 
9660 
9971 
710282 
0593 
0904 

I2l5 

i525 
i836 
2i46 
2456 
2766 
- 3076 
713386 
3696 
4oo5 
43x4 
4624 
4933 
5242 
555 1 
586o 
•6168 

9.716477 
6785 
7093 
7401 
7709 
8017 
8325 
8633 
8940 
9248 
719555 
9862 

9.720169 
0476 
0783 
1689 
1396 
1702 
2009 
23i5 

9.72262-1 
2927 

3232 

3538 
3844 
4i49 
4454 
4760 
5o65 
5370 



7218 
7530 
7842. 
8i54 
8466 
8778 
9089 
9401 
9712 

.23 

o334 
0645 
0956 
1267 
1577 
1887 
2198 
25o8 
2818 
3x28 
3438 

3747 
4o57 
4366 
4675 
4984 
5293 
56oa 
591 1 
6220 
6528 
6836 
7145 



7270 
7582 

7894 
8206 
85x8 
883o 
9141 
9453 
9764 
.75 
o386 
0697 
1 008 
i3i8 
1629 
X939 
2249 
256o 
2870 
3179 
3489 

3799 
4io8 

44i8 

4727 
5o36 
5345 
5654 
5962 
6271 
6579 
6888 
7196 



74537504 



7761 
8069 
8376 
8684 
8991 
9299 
9606 
9913 
0220 
o527 
o834 
xx4o 

1447 
17S3 
2060 
2366 
2672 
2978 
3283 
358o 
3895 
4200 
45o5 
4810 
5ii5 
5420 



78x2 
8120 
8428 
8735 
9043 
9350 
9657 
9964 
0271 
0578 
o885 
1191 
1498 
1804 
2111 

24X7 
2723 
3029 
3334 

364o 
3945 
435i 
4556 
I 

5x66 
5471 



7822 
7^34 
7946 
8258 
8570 
8882 
9193 
95o4 
98x6 
127 
o438 
0749 
X059 
1370 
x68i 
199X 
23ox 
261 X 
292 X 
323x 
3541 
385o 
4i6o 
4469 
4778 
5087 
5396 
5705 
6oi4 

6322 

663i 
6939 

7247 
7555 
7863 
817X 

8479 
8786 

9094 
940 X 
9708 
..16 

o322 
0629 
0936 
1243 
1 549 

i855 
2162 
2468 
2774 
3o8o 
3385 
3691 
3996 
43od 
4607 
49x2 
5217 

5522 



7374 
76861 
7998 

83xo 
8622 
8934 
9245 
9556 
9868 
179 
0490 
060 X 

XXII 

1422 
1732 
2043 
2353 
2663 

2$73 
3283 
3592 
3902 
42 1 1 
4521 
483o 
5 1 39 
5448 
5757 
6o65 
6374 
6682 
6991 
7299 
7607 
7915 
8223 
853o 
8838 
9145 
9452 
9760 
67 
0374 
0680 
0987 
1294 
x6oo 
X906 

22l3 

2519 
2825 

3x3o 
3436 
3742 

4o47 
4353 
4658 
4963 
5268 
5573 



7426 
7738 
8o5o 
8362 
8674 
8985 

9297 
9608 
99x9 

.23l 

o542 
o852 
xi63 
1474 
1784 
2094 
24o5 
2715 
3o25 
3334 
3644 
3954 
4263 
4572 
488 X 
5190 
5499 
58o8 
6117 
6425 
6734 
7042 
7350 
7658 
7966 
8274 
858i 
8889 
9196 
95o4 
981 1 
.118 
0425 
0732 
io38 
x345 
x65x 
1957 
2264 
2570 
2876 
3x8x 
3487 

3793 
4098 
44o3 
4709 
5oi4 
5319 
5624 



59 

58 

57 
56 
55 
54 
53 

52 

5x 
5o 

49 

48 

47 
46 
45 
44 
43 
42 
4i 
4o 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 

22 
21 
20 

\l 

17 
16 
i5 
x4 
i3 
12 
II 
10 



50" 



40" 



30" 



ao" 10" 



Co-tangent of 63 Degrees. 



60" 



50" 40" 30" aO" 10" 



Co-tangent of 62 Degrees. 



,, « ^5 1" 2" 3" A" 5" 6" 7" 8" 9" 
r.ran^ 5 11 16 21 26 32 37 42 47 



P. Part 



C 1" 2" 3" 4" &" 
{ 5 10 15 21 26 



7" 
36 



9" 
46 



52 



Logarithmic Sines. 



Sine of 28 Degrees. 



10" 30" 30" 40" 50" 



Sine of 29 Degrees. 



30" 30" 



50" 



O < 

I 
2 

'3 
•4 
5 
6 

7 
8 

9 

IO( 

II 

12 

i3 
i4 
i5 
i6 

I? 
1 8 

19 

20 ( 
21 
22 
33 

24 
25 

26 
27 
28 
29 

3o( 
3i ' 

32 

33 
34 
35 
36 ( 

37' 

38 

39 

4o ( 

Ai' 

42 

43 

44 

45 

46 

47 
48 

49 
5o ( 
5i 

52 

53 
54 
55 
56 
57 
58 
59 



.671609 
x847 
2084 

2321 

2558 
2795 
3o32 
3268 
35o5 
3741 

.673977 
42i3 
4448 
4684 
4919 
5i55 
5396 
5624 
5859 
6094 

.676328 
6562 
6796 
7o3o 
7264 
7498 
7731 
7964 
8197 
843o 

.678663 
8895 
9128 
9360 
9592 
9824 

.68oo56 
0288 
b5i9 
0750 

.680982 

12l3 

1443 
1674 
1905 
2i35 
2365^ 
2595 
2825 
3o55 
.683284 
35i4 
3743 
3972 
4201 
4430 
4658 
4887 
5ii5 
5343 



1649 
1886 
2124 
236i 
2598 
2835 
3.071 
33o8 
3544 
3780 
4oi6 

4252 

4488 
4723 
4959 
5194 
5429 
5664 
5898 
6i33 
6367 
6601 
6835 
7069 
73o3 
7536 

7770 
8oo3 
8236 
8469 
8702 
8934 
9167 
9399 
9631 
9863 
0095 
o326 
o558 
0789 
1020 

I25l 

1482 
I7I3 
1943 
2173 

24o3 
2633 
2863 
3093 
3323 
3552 
3781 
4oio 
4239 
4468 
4696 
4925 
5x53 
538 1 



1688 
1926 
2i63 
2400 
2637 
2874 
3in 

3347 
3583 
3820 
4o56 
4291 
4527 
4762 

4998 
5233 
5468 
5703 
5937 
6172 
64o6 
664o 



1728 
1 9^5 

2203 

2440 
2677 
2914 

3i5o 
3387 
3623 
3859 
4095 
433i 
4566 
4802 
5o37 
5272 
5507 
5742 
5976 
6211 
6445 
6679 



68746913 



7108 
7342 
7575 
7809 



7147 
7381 
7614 
7848 



80428081 
8275|83i4 
85o8[8547 
8740^8779 
8973,9012 
92o5'9244 
94380476 
9670 9708 
9902 9940 
oi33 0172 
o365o4o3 
05960635 
08280866 
1059 1097 
1290 1 328 



l520 

1751 
1981 
2212 
2442 
2672 
2902 
3i3i 
336i 
3590 
3819 
4o48 
4277 
45o6 
4735 
4963 
5191 
5419 



1559 
1789 
2020 

225o 
2480 
2710 
2940 
3170 
3399 
3628 

3858 
4087 
43r5 
4544-.- 
4773 48 
5ooi " 
5229 
5457 



1768 

20o5 

2242 

2479 
2716 
2953 
3190 

3426 

3662 
3898 
41 34 
4370 
4606 
4841 
5076 
53ii 
5546 
5781 
6016 
625o 
6484 
6718 
6952 
7186 
7420 
7653 
7886 
8120 
8353 
8585, 
8818 
9o5o 
9283 
95i5 
9747 

9979 
0210 

0442 
0673 
0905 
ii36 
1 366 
1597 
1828 
2o58 
2288 
25x9 
2748 
2978 
3208 
3437 
3667 
3896 
4t25 
4353 
4582 
II 
5o39 
5267 
5495 



1807 
2045 
2282 
2519 
2756 
2992 
3229 
3465 
3702 
3938 
4173 
4409 
4645 
4880 
5ii5 
535o 
5585 
5820 
6o55 
6289 
6523 
6757 
6991 
7225 
7459 
7692 
7925 
8x58 
839X 
8624 
8857 
9089 
9321 
9554 
9786 

17 
0249 
o48i 
0712 
0943 
1 1 74 
x4o5 
x636 
x866 
2097 
2327 
2557 
2787 
3oi6 
3246 
3475 
3705 
3934 
4i63 
4392 
4620 

4849 
5077 
53o5 
5533 



9.685571 
5799 
6027 
6254 
6482 
6709 
-6936 
7163 
7389 



5609 
5837 
6o65 
6292 
65x9 
6747 
6974 
7201 
7427 



76 1 & 7654 



9.687843 
8069 
8295 
852 X 

8747 
8972 
•9198 
9423 



7880 
8106 
8333 
8559 
8784 
9010 
9235 
946 X 



96489686 



9873 
9.690098 
o323 
o548 
0772 
0996 

1220 

i444 
1668 
1892 

21X5 

9.692339 

2562 

2785 

3oo8 
323x 
3453 
3676 
3898 
4i2o 

4342 

9.694564 

4786 

5007 
6229 
545o 
567X 
5892 
6ix3 
6334 
6554 
9.696775 
6995 
72i5 
7435 
7654 
7874 
8094 
83x3 
8532 
8751 



991 1 
0x36 
o36x 
o585 
0809 
io34 
1258 
1482 
1706 
X929 
2x53 
2376 
2599 
2822 
3o45 
3268. 
3490 
37x3 
3935 
4i57 

4379 
460X 
4823 
5o44 
5266 
5487 
5708 
5929 
6x5o 
6370 
659X 
68x1 
703 X 
725x 

7471 
7691 
791 1 
8i3o 

8349 
8569 
8788 



5647 
5875 
6io3 
633o! 
6557 
6785 
7012 
7238 
7465 
7692 
7918 
8i44 
8370 
8596 
8822 
9048 
9273 
9498 
9723 
9948 
0x73 
0398 
0622 
0847 
X071 
1295 
i5x9 
1743 
X966 
2190 
24x3 
2636 
2859 
3082 
33o5 
3528 
3750 
3972 
4x94 
44i6 
4638 
486o 
5o8i 
53o3 
5524 
5745 
5966 
6x87 
6407 
6628 
6848 
7068 
7288 
7508 
7728 

7947 
8x67 
8386 
86o5 
8824 



;5685 
|59x3 
6x4i 
16368 
6595 
6822 
7049 
7276 
75o3 
7729 
7956 
8182 
84o8 
8634 
8860 
9085 
9311 
9536 
976X 
9986 
02x1 
0435 
0660 
0884 
X108 
x332 
i556 
1780 
2004 
2227 
2450 
2674 
2897 
3119 
3342 
3565 
3787 
4009 

423 X 

4453 
4675 
4897 

5ix8 
5339 
556 1 
5782 
6oo3 
6223 
6444 
6664 
6885 
7io5 
7325 
75.45 
7764 
7984 
8203 
8423 
8642 
886 X 



5723 

5951 

6x78 

64o6 

6633 

6860 

7087 

73x4 

7541 

7767 

7993 8o3 

8220 

8446 

8671 

8897 

9x23 

9348 

9573 

9798 

23 

0248 
0473 
0697 
0922 
ix4« 
1370 
1594 
X817 
204 X 

2264 

2488 

27x1 

2934 

3x57 
3379 
36o2 
3824 
4o46 
4268 
4490 
47x2 
4934 
5x55 
5376 
5598 
5819 
6039 
6260 
648 X 
6701 
6921 
7141 
7361 
7581 
780X 
8020 
8240 
8459 
8678 
8897 



5761 
5989 
6216 
6444 
667X 
6898 
7x25 
7352 
7578 
7805 
I 
8257 
8483 
8709 
8935 
9x60 
9386 
961 1 
9836 
..61 
0286 
o5io 
0735 
0959 
xi83 
1407 
x63x 
i855 
2078 

2302 
2525 
2748 
297X 
3x94 

34x6 
3639 
386x 
4o83 
43o5 
4527 
4749 
497 X 
5192 
54x3 
5634 
5855 
6076 
6297 
65x7 
6738 
6958 
7x78 
7398 
7618 
7838 
8057 
8276 
8496 
8715 
8934 



t2 

57 

56 
55 
54 
53 

52 

5i 
5o 

49 

48 

47 
46 
45 
44 
43 
42 
4i 
40 

% 

37 
36 
35 

34 
33 

32 

3i 
3o 

II 

27 
26 

25 

24 

23 
22 
21 
20 
19 

8 

X7 
16 
i5 
i4 
i3 
la 
II 
10 



60" 



50" 



40" 30" 



20" 



10" 



50" 



40" 



10" 



Co-aine of 61 Degrees. 



Co-sine of 60 Degrees. 



I 



P. Part 



s-; 



3// 4// 5// g// 7// 9// 9// 
12 16 19 23 27 31 35 



P Po^5 1" ^" 3" 4." b" &' 7" %" 9" 
r.ran^ 4 7 11 15 19 22 26 30 33 



LoGA&ITHMIO Ta^^OENTS. 



53 



Tangent of 28 Degrees. 



10" 20" 30" 40" 



5878 
6182 
6487 
6791 
7095 
7399 
7703 



50" 



Tangent of 29 Degrees. 



10" I 20" 30" 40" 



6 



8 
10 



12 
i3 
i4 
i5 
16 

II 

19 
20 
21 
22 

23 

24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 



409.787771 



42 

43 
44 
45 
46 
47 
48 

49 
5o 
5i 

52 

53 

54 
55 
56 
57 

58 

59 



5725 
6o3o 
6334 



7821 



8071 8121 

8371 8421 

8671 8721 

S971 9021 

9271 9821 

95709620 

98709920 
740169 0219 

o468o5i8 
740767 0817 

1066 1116 

i365 i4i5 

1 664 1 714 

1962 2012 

2261 23ii 236o 

2559 2609 2659 

2858 2907 2957 

3i56 3206 3255 

3454 35o4 3553 



5776 

608 

6385 

6690 

6994 

7.298 

7602 

7906 

8210 

85i4 

8817 

91 21 

9424 

97.27 
.•3a 



9.725674 

5979 

6284 

6388 6639 

6892 6943 

71977247 

75oi 7551 

7805 7855 

81098159 

■84i2 8463 

728716 8767 

9020 9070 

9323 9374 

962.6 9677 

9929 9980 
730233 0283 o333 

o535 o586 o636 

o838 0889 0939 

ii4i 1191 

1444 1494 
731746 1796 

2o48 2099 

235i 240Z 
' 2653 2703 

2955 3oo5 

32573307 

355,8 3609 

38603910 

4162 4212 

4463 45 1 3 
7347644815 

5o66 5ii6 

53675417 

5668 5718 

5969 6019 

6269 63i9 

6570 6620 

6870 6921 

7171 7221 

7471 7521 



1242 
1 544 
1847 
2149 
245i 
2753 
3655 
3357 
3659 
3961 
4262 
4564 
4865 
5i66 
5467 
5768 
6069 
6370 
6670 
6971 
7271 

757.1 
7871 
8171 

8471 
8771 
9071 
9371 
9670 
9969 
0269 
o568 
0867 
1166 
1 465 
1763 
2062 



5827 
6i3i 
6436 
6740 
7045 

7349 
7653 



7957 8007 



8261 
8,564 
8868 

9^71 
9475 
9778 
.81 
o384 
0687 
0990 
1.29^2 
1595 
1897 
2200 

25o2 
2804 

3io6 
3408 
3709 
4oii 
43x2 
46i4 
4915 
5216 
55i7 
58i8 
6119 



83ii 
861 5 
8918 
9222 
9525 
9828 

.l32 

0434 
0737 
io4o 
1 343 
1 645 
1948 

225o 
2552 

2854 
3i56 
345.8 
3760 
4061 
4363 
4664 
4965 
5266 
5567 
5868 
6169 
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6720 
7021 
7321 
7621 
7921 
8221 
8521 
8821 
9121 
9420 
9720 

19 
o3i9 
0618 
0917 
1 21 6 
i5i4 
i8i3 
2112 
2410 
2709 
3007 
33o5 



6770 
7071 
7371 
7671 
7971 
8271 
8571 
8871 
9171 

9470 
9770 
..69 
o368 
0668 
0967 
1265 
1 564 
i863 
2161 
2460 
2758 
3o56 
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5928 
6233 
6537 
6842 
7146 
745o 
7754 
8o58 
8362 
8665 
8969 
9272 
9576 
9879 
.182 
o485 
0788 
1091 
1393 
1696 
1998 
23oo 
2602 
2904 
3206 

35o8 

38io 

4iii 

44i3 

4714 

5oi5 

5317 

56i8 

5918 

6219 

6520 

682023 

7121 22 

7421 

7721 

8021 

8321 

8621 

8921 

9221 

9520 

9820 

zi 
o4i 
0717 
1016 
i3i5 
i6i4 
1913 
2211 

25lO 

2808 

3io6 



3355 3404 



3702 



9.743752 
4o5o 
4348 
4645 
4943 
5 240 
5538 
58^5 
6 1 32 
6429 

9.. 746726 
7023 
7319 
7616 
79X3 
8209 
85o5 
88oi 

9097 
9393 

749689 
9985 

750281 
0576 
0872 
1167 
i462 
1757 

2d52 

3347 

762642 

2937 

323i 
3526 
3820 
4ii5 
4409 
4703 

4997 
5291 
755585 
5878 
6172 
6465 
6759 
7o5« 
7345 
7638 
7981 
8224 
9.758517 
8810 
9102 
9395 
9687 

9979 
9.760272 

o564 
o856 
ii48 



38o2 
4099 
4397 
4695 
4992 
5290 
5587 
5884 
6182 

6479 
6775 
7072 
7369 
7665 
7962 
8258 
8555 
885i 
9147 
9443 
9739 
.34 
o33o 
0625 
0921 
1 21 6 
i5ii 
1806 
2101 
2396 
2691 
2986 
3280 
3575 
3869 
4i64 
4458 
4762 
5o46 
5340 
5634 
5927 
6221 
65i4 
6808 
7101 

7394 
7687 
7980 
8273 
8566 
8858 
9i5i 
9443 
9736 
28 
o32o 
0612 
0904 
1 196 



385i 
4i49 
4447 
4744 
5o42 
5339 
5637 
5934 
623i 
6528 
6825 
7122 
7418 
77^5 
8011 
83o8 
8604 
8900 
9196 
9492 
9788 
.84 
0379 
0675 
0970 
1265 
i56z 
i856 

2x5l 

2446 
2740 
3o35 
333o 
3624 
3918 
42x3 
4507 
4801 
5o^5 
5389 
5682 
5976 
6270 
6563 
6857 
7x5o 
7443 
7736 
8029 

8322 

86x5 
8907 
9200 
9492 
9785 

77 
0369 
066 1 
0953 
1245 



3901 

4199 
4496 
4794 
5092 
5389 
5686 
5983 
6281 
6577 
6874 
7171 
7468 
7764 
8061 
8357 
8653 
8949 
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9541 
9837 
.x33 
0428 
0724 
XOX9 
i3i5 
1610 
1965 

2200 
2495 
2789 

3o84 

3379 
3673 
3967 
4262 
4556 
485o 
5x44 
5438 
573x 
602 S 
63x9 
66x2 
6905 
7199 
7492 
7785 
8078 
8371 
8663 
8956 
9248 
954X 
9833 
126 
o4x8 
0710 
X002 
1298 



3951 
4248 
4546 
4844 
5i4i 
5439 
5786 
6o33 
638o 
6627 
69^4 
7221 
75x7 
7814 
8110 
84o6 
8708 
8999 
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9886 

.X6i2 

0478 
0773 

X069 
1 864 
x659 
1954 
2249 
2544 
2889 
3x33 
3428 
8722 
4ox6 
43xx 
46o5 
4899 
5x98 
5487 
5780 
6074 
6868 
666x 
6954 
7247 
7541 
7884 
8127 

8419 
8712 
9005 
9297 
9590 
9882 
.174 
o466 
0768 
io5o 
x842 
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4596 
4898 

5I9I 
5488 
5785 
6082 
638o 
6676 
6973 
7270 
7567 
7868 
8160 
8456 
8752 
9048 
9344 
9640 
9986 
28x 
0627 
0822 
11x8 
i4i3 
X708 
2oo3 
2298 
2598 
2888 
8x82 

3477 
877X 

4o66 
4860 
4654 
4948 
5242 
5536 
5829 
6x23 
64x6 
67x0 
7008 
7296 
7589 
7882 
8175 
8468 
876X 
9053 
9846 
9688 
993x 
.228 
o5i5 
0807 
X099 
X891 



^9 
58 

57 
56 
55 
54 
53 

52 

5x 
5o 

49 

48 

47 
46 
45 
44 
43 
42 
4i 
4o 
89 
88 

37 
86 
85 
34 
83 
82 
3i 
3o 
29 
28 
27 
26 

25 

24 

23 
22 
21 
20 
19 

x8 

17 
16 
x5 
i4 
x3 

X2 
II 
10 

9 

8 

7 
6 
5 
4 
3 
2 
I 
o 



60^ 



50" 



3V' 



20" 



10" 



Co-tangent of 61 Degrees. 
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Logarithmic Sinbs. 



Sine of 30 Degrees. 
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9 
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II 
12 

i3 
i4 
i5 
i6 

I? 
i8 

19 
20 
21 
22 

23 

24 

25 

26 

27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
4o 
4i 
42 
43J 
44 
45 
46 

47 
48 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



698970 
9189 
9407 
9626 
9844 

700062 
0280 
0498 
0716 
0933 
9.701151 
1 368 
•I 585 
1802 
2019 

2236 

2452 
2669 

2885" 
3ioi 

703317 
3533 
3749 
3964 
4179 
4395 
4610 
4825 
5o4o 
5254 

705469 
5683 
5898 
6112 
6326 
6539 
6753 
6967 
7180 
7393 

707606 
7819 
8o32 
8245 
8458 
8670 
8882 
9094 
9306 
9518 

709730 
9941 
9.710153 
o364 
0575 
0786 
0997 
1 208 
1419 
1629 



^006 
9225 
9444 
9662 
9880 
0099 
o3i7 
o534 
0752 
0970 
1 187 
i4o4 
1621 
1 838 
2o55 
2272 
2488 
2705 
2921 
3i37 
3353 
3569 
3784 
4ooo 
42i5 
443 1 



9043 9079 
9262 9298 
9480 9517 
9699I9735 
99179953 
oi35 0171 
o353 0389 



9116 9152 
9371 



0571 
0788 
1006 

1223 

i44o 
1 658 
1874 
2091 
23o8 

2^24 
2741 
2957 
3173 
3389 

36o5 
3820 
4o36 
425i 
4466 



4646 4682 
4861 '4896 
5o75i5iii 
5290' 5326 
55o5l554o 
57195755 
5933'5969 
61476183 
636i|6397 
657516611 
67896824 
7002 7038 
7216,7251 
74297464 
76427677 
7855I7890 
8o68|8io3 
82808316 
849^8528 
87058741 
89188953 
91309165 
93420377 
9553|9589 
9765 9800 
9977].. 12 
0188.0223 
0399 0435 



0611 
0822 
io32 
1243 

1454 

1 664 



o646 
0857 
1067 
1278 
1489 
1699 



0607 
0825 
1042 
1259 

1477 
1694 
1911 
2127 
2344 
256i 
2777 
2993 
3209 
3425 
364 1 
3856 
4072 
4287 
45o2 

4717 
4932 

5i47 
5362 
5576 
5790 
6oo5 
6219 
6433 
6646 
6860 
7073 
7287 
7500 
77-13 

7926 
8139 

835i 
8564 
8776 
8988 
9200 
9412 
9624 
9836 

47 
0259 
0470 
0681 
0892 
iio3 
i3i3 
1624 
1734 



9334 
9553 
9771 
9990 
0208 
0425 
0643 
0861 
1078 
1296 
i5i3 
1730 
1947 
2164 
238o 
2597 
2813 
3029 
3245 
346 1 
3677 
3892 
4io8 
4323 
4538 
4753 
4968 
5i83 
5397 
56i2 
5826 
6o4o 
6254 
6468 
6682 
6895 
7109 
7322 
7535 

7748 
7961 
8174 
8387 
8599 
8811 
9024 
9236 
9448 
9659 



9589 
9808 
..26 
0244 
0462 
0680 
0897 
iii5 
i332 
1 549 
1766 
1983 
2200 
2416 
2633 
»849 
3o65 
3281 

3497 
3713 
3928 
4144 
4359 
4574 

4789 
5oo4 
5219 
5433 
5648 
5862 
6076 
6290 
65o4 
6718 
6931 
7145 
7358 
7571 
7784 

7997 
8210 

8422 

8635 
8847 
9059 
9271 
9483 

. , 9695 
987119906 



.82 
0294 
o5o5 
0716 



18 
0329 
o54o 
0751 



09270962 
11381173 
1 3481 383 
1 559' 1 594 
i769'i8o4 



59 
58 

57 
56 
55 
54 
53 

52 

5i 
5o 

49 

48 

47 
46 
45 
44 
43 
42 
4i 
4o 
39 
38 

37 
36 
35> 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 
22 
21 
20 

19 
18 

17 
16 

i5 
i4 
i3 
12 
II 
10 
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I 
2 
3 
4 
5 
6 

7 
8 

9 

10 
II 
12 
i3 
i4 
i5 
16 

17 
18 

^9 
20 
21 
22 

23 

24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 
55 
56 

57 
58 
59 



.711839 
2o5o 
2260 

2469 

2679 

2889 
3098 

33o8 
35i7 
3726 
.713935 
4i 
4352 
456 1 
4769 
4978 
5i86 
5394 
56o2 
5809 



444 



1874 
2o85 
2295 
25o4 
2714 
2924 
3i33 
3343 
3552 
3761 
3970 
179 
4387 
4596 
48o4 
5oi2 

5220 

5428 

5636 
5844 



1909 
2120 
233o 
2539 
2749 



1944 
2i55 
2365 
2574 
2784 



2959 2994 



9.716017605 



6224 
6432 
6639 
6846 
7053 
7259 
7466 
7673 

7879 

718085 

8291 

8497 
8703 
8909 
9114 
9320 
9525 
9730 
9935 
720140 
0345 
o549 
0754 
0958 
1 1 62 
1 366 
1570 
1774 
1978 
9.722181 
2385 
2588 
2791 
2994 
3197 
3400 
36o3 
38o5 
4007 



1 
6259 
6466 
6673 
6880 
7087 
7294 
7500 
7707 
7913 
8119 
8326 
853i 
8737 
8943 
9148 
9354 
9559 
9764 
9969 
0174 
0379 
o583 
0788 
0992 
1196 
i4oo 
i6o4 
1808 
2012 

22l5 

2419 
2622 
2825 
3028 

323i 
3434 
3636 
3839 
4o4i 



3i68 

3377 
3587 
3796 
4oo5 
42i3 
4422 
463o 
4839 
5o47 
5255 
5463 
5671 
5878 
6086 
6293 
65oi 
6708 
6915 
7122 
7328 
7535 
7741 
7948 
8i54 
836o 
8566 
8772 
8977 
9183 
9388 
9593 

9798 
.3 
0208 
o4i3 
0617 
0822 
1026 

I23o 

1434 

i638 
1842 
2o46 
2249 
2453 
2656 
2859 
3062 
3265 
3468 
3670 



32o3 
3412 
3631 
383o 



1979 
2190 
2400 
2609 
2819 
3029 
3238 

3447 
3656 
3865 



2014 

2225 
2434 
2644 

2854 
3o63 
3273 
3482 
3691 
3900 
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54 
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52 
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4039 4074 4109 49 



4248 



4283 



4457 4491 



4665 

4873 

5082 

5290 

5498 

5705 

5913 

6121 

6328 

6535 

6742 

6949 

7i56 

7363 

7569 

7776 

7982 

8188 

8394 

8600 

8806 

901 

9217 

9422 

9627 

9833 

..38 

p242 
0447 

o652 
oQ56 
1060 
1264 
i468 
1672 
1876 
2080 
2283 
2487 
2690 
2893 
3096 
3299 
35oi 
3704 



43i8 
4526 



4700 4735 
4908 4943 
5i5i 
5359 
5567 
5775 
5982 



3873:3906 
4075 1 4109 



5ii6 
5324 
5532 
5740 
5948 
6i55 
6362 
6570 
6777 
6984 
7191 

7397 
7604 
7810 
8016 
8223 
8429 
8634 
884o 
9046 
9251 
9456 
9662 
9867 
..72 
0276 
o48i 
0686 
0890 
1094 
1298 
i5o2 
1706 
I9IO 

21l4 

23i7 

2520 

2724 
2927 
3i3o 
3332 
3S35 
3738 
3940 
4i42 



48 

47 
46 
45 
44 
43 
4a 
4i 
4o 



6190 39 

6397" 

6604 

6811 

7018 

7225 

7432 

7638 

7844 

8o5i 

8257 

8463 

8669 

8874 

9080 

9285 

9491 

9696 

9901 

.106 

o3ii 

o5i5 

0720 

0924 

1128 

i332 

i536 

1740 

1944 

2i48 

235i 

2554 

2757 

2960 

3i63 

3366 

3569 

3771 

3974 

4176 



38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 
22 
21 
20 

;i 
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16 
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Co-sine of 59 Degrees. 



Co-sine of 58 Degrees. 
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Tangent of 30 Degrees. 
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Tangent of 3 1 Degrees. 
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10" 20" 30" 40" 50" 
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I 

2 

3 
4 
5 
6 

7 

8 

9 

10 

II 

12 

i3 
i4 
i5 
i6 

I? 
i8 

19 

20 
21 
22 
23 

a4 

25 

26 
27 
28 
29 
3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
4i 
42 
43 
44 
45 
46 
47 
48 

5o 

5i 

52 

53 
54 
55 
56 

57 
58 
59 



9.761439 
1731 
202 3 
23i4 
2606 
2897 
3i88 

3479 
3770 
4o6i 
9.764352 
4643 
.4933 
6224 
55i4 
58o5 
6095 
6385 
6675 
6965 
767255 
7545 
7834 
8124 

84a 

8703 
8992 
92^1 

9571 

9860 

770148 

0437 

0726 
ioi5 
i3o3 
159^ 
1880 
2168 
2457 
2745 

773o33 
3321 
36o8 
3896 
4i84 
4471 
4759 
5o46 
5333 
5621 

775908 
6195 
6482 
6768 
7o55 
7343 



1488 
1780 
2071 
2363 
2654 
2945 
3237 
3528 
3819 
4iio 
44oo 
4691 
4982 
6272 
5563 
5853 
6143 
6433 
6723 
70i3 
73o3 
7593 
7383 
8172 
8462 
8751 
9040 9081 



1537 
1828 
2120 
241 1 
2703 
2994 
3285 
3576 
3867 
4i58 

4449 
4740 
5o3o 
5321 
56u 
5961 
6192 
6482 
6772 
7062 
7352 
7641 
7931 
8221 
85io 
8799 



9330 
9619 
9908 
0197 
o485 
0774 
io63 
i35i 
i64o 
1928 
2216 
25o5 
2793 
3o8i 
3369 
3656 
3944 

4232 

45 1,9 
4807 

5094 
538i 
5668 
5956 
6243 
6529 
6816 
7103 
7390 



7628 7676 



7915 
8201 
8488 



7963 
8249 
8535 



9371 

9667 

9956 

0245 

o534 

0822 

iiii 

1399 

1688 

1976 

2264 

2553 

2841 

3129 

3417 
3704 
3992 
4280 
4567 
485$ 
5i42 
5429 
5716 
6oo3 
6290 
6577 
6864 
7161 
7437 
7724 
8010 
8297 
8583 



1 585 
1877 
2168 
2460 
2751 
3o43 
3334 
3625 
3916 
4207 

4497 
4788 
5079 
5369 
566o 
5950 
6240 
653o 
6820 
7110 
7400 
7690 

7979 
8269 
8558 
8848 
9137 
9426 
97i5 
4 
0293 
o582 
0870 
1 1 59 
i448 
1736 
2024 

23l2 
2601 
2889 

3i77 
3465 
3752 
4o4o 
4328 
46i^ 
4902 
5190 

5477 
5764 
6o5i 
6S38 
6625 
6912 
7199 
7485 
7772 
8o58 
8344 
863i 



1 634 

1925 

2217 

25o8 

2800 

3091 

3382 

3673 

3964 

4255 

4546 

4836 

5127 

5418 

5708 

5998 

6288 

6578 

6868]69 

7i58 

7448 

7738 

8027 

83i7 

8606 

8896 

9185 

9474 952 



9763 

.52 

o34i 
o63o 
0919 
1207 
1496 
1784 
2072 
236i 
2649 
2937 

3225 

35i2 
38oo 
4088 
4375 
4663 
4950 
5238 
5525 
58i2 
6099 
6386 
6673 
6960 
7246 
7533 
7819 
8106 
8392 
8670 



1682 
1974 
2266 
2557 
2848 
3i4o 
343 1 
3722 
4oi3 
43o4 
4594 
4885 
5175 
5466 
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8488 
8760 



26x0 

2i 

3x63 
3439 
3715 
399X 
4268 
4544 
4820 
5096 
537X 

5647 
5923 
6x99 
6474 
675© 
7025 
730X 
7576 
785i 
8x26 
84o2 
8677 
8952 
9226 
95ox 
9776 
5x 
o325 



2656 
2932 
3209 
3485 
3761 
4o37 
43x4 
4590 
4866 
5x42 

A4i7 
5693 
5969 
6245 
6520 
6796 
7071 

7347 
7622 
7897 
8x72 

8447 
8722 
8997 
9272 

9547 

9822 

96 

0371 



0600 0646 



0874 

".49 
x423 

X697 
X972 

2246 

2520 

2794 

3o68 
3342 
36x6 
3889 
4i63 
4437 
4710 
4984 
525/ 
553x 
58o4 
6077 
635o 
6623 
6896 
7x69 
7442 
77x5 
7988 
826X 
8533 
880^ 



0920 
1x95 
1469 
1743 
2017 
2292 
2566 
2840 
3xx4 
3387 
366x 
3935 
4209 
4482 
4756 
5029 
53o3 
5576 
5849 
6x23 
6396 
6669 
6942 
72x5 
7488 
7761 
8o33 
83o6 
8579 
885i 



2702 
2978 
3255 
353 X 
3807 
4o83 
436o 
4636 
49x2 
5x88 
5463 
5739 
6ox5 
6291 
6566 
6842 
7x17 
7392 
7668 
7943 
82x8 
8493 
8768 
9043 
93x8 
9593 
9868 

X42 
04x7 

069 X 

0966 

X24o 

i5x5 
X789 
2o63 
2337 
26rx 
2885 
3x59 
3433 
3707 
398 X 
4254 
4528 
480 X 
5075 
5348 

5622 

5895 

6x68 

644i 

671, 

6987 

7260 

7533 

7806 

8079 

835x 

8624 

8897 



2748 

3024 

33oi 
3577 
3853 
4x29 
4406 
4682 
4958 
5234 
5509 
5785 
6061 
6336 
66x2 
6888 
7x63 
7438 
77x4 
7989 
8264 
8539 
88x-4 
9089 
9364 
9639 
99x3 

188 
o463 
0737 
1012 

286 
x56o 
x835 
2x09 
2383 
2657 
2931 
32o5 

3479 
3753 
4026 
43oo 
4573 
4847 

5X20 

5394 
5667 

5940 
6214 

6487 



4 ^76< 
7033 
7306 
7579 
785i 
8124 
8397 



8942 



59 
58 

57 
56 
55 
54 
53 

52 

5x 
5o 

49 
48 

47 
46 
45 
44 
43 
42 
4i 
4o 
39 
38 

37 
36 
35 
34 
33 

32 

3x 
3o 
29 
28 
27 
26 

25 

24 

23 
22 
2X 
20 
19 

x8 

17 
x6 
i5 
i4 
x3 
12 

IX 

10 

9 

8 

7 
6 
5 
4 
3 
2 

X 

o 



30" 



10" 



Co-langent of 57 Degrees. 



Co-tangent of 56 Degrees^ 

i> T> .Cl" 2^' 3" 4" 6" &'~7" 8" 9^ 
r.ran^ 5 9 14 18 23 27 32 37 41 



P. Part 



S'i' 



%" 3" i" b" &'- 7" 8'' 9'' 
9 14 19 23 28 33 37 42 
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Logarithmic Sines. 



Sine of 34 Degrees. 



10" 20" 30" 40" 50" 



Sine of 35 Degrees. 



10" 



40" 



50" 



O 

I 
2 

3 

4 
5 
6 

7 
8 

9 

ID 
II 
12 
l3 

i4 

i5 

, i6 

I? 
i8 

19 
20 
21 
22 

23 

24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
4o 
4i 
42 
43 
44 
45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 
55 
56 

57 
58 
59 



.747562 

7749 
7936 
8123 
83io 

8497 
8683 
8870 
905 6 
9243 

.749429 
9615 
9801 
9987 

.750172 
o358 
o543 
0729 
0914 
1099 
9.751284 
1469 
1 654 
1839 

2023 

2208 
2392 
2576 
2760 
2944 
753128 
33i9 
3495 

3679 
3862 
4046 
4229 
44i2 
4595 

4778 
754960 
5i43 
5326 
55o8 
5690 
5872 
6o54 
6236 
64i8 
6600 
9.756782 
6963 
7144 
7326 
7507 
7688 
7869 
8d5o 
8230 
84ii 



7593 
7780 
7967 
8i54 
834i 
8528 
8714 
8901 
9087 
9274 
9460 
9646 
9832 
.18 

0203 

0389 



7624 
781 1 

799? 
8i85 
8372 
8559 
8745 
8932 
9118 
93o5 
9491 
9677 
9863 
48 
0234 
0420 



o574 o6o5 
0760 
0945 
ii3o 



i3i5 
i5oo 
1685 
1869 



0791 
0976 
1161 
1 346 
i53i 
1715 
1900 



2o54 2o85 
2238 2269 

2423|2453 

2607 2637 
2791I2822 
2975 3oo5 
31593189 
33423373 
352^,3557 
3710 3740 
3893^3923 
4076I4107 
4259'429o 
4442 4473 
4625|4656 
48o8|4839 
499i;5o2i 
5173 52o4 
5356,5386 
55385569 
572i'575i 
5903 5933 
6o85|6ii5 
6267,6297 
6448 6479 
663o'666o 
68i2'6842 
6993(7023 
7175 7205 
73567386 
7537I7567 



7718 
7899 
8080 
8260 



7748 
7929 
8110 
8290 



844i 18471 



7655 
7842 
8o3o 
8216 
84o3 
8590 
8777 
8963 

9149 
9336 
9522 
9708 
9894 

••79 
0265 

045 1 
o636 
0821 
1007 
1192 
1377 
i56i 
1746 
1931 

2ll5 

23oo 
2484 
2668 

2852 

3o36 

3220 

34o4 

3587 

3771 
3954 

4i37 
4320 
45o3 
4686 
4869 
5o52 
5234 

5417 
5599 
5781 
5963 
6145 
6327 
65o9 
6691 
6872 
7054 
7235 
7416 
7597 
7778 
7959 
8i4o 
8321 
85oi 



7686 
7874 
8061 
8248 
8434 
8621 
8808 
8994 
9180 
9307 
9553 

9739 
9925 
no 
0296 
0482 
0667 



7718 
7905 

8092 
8279 
8466 
8652 
8839 
9025 
9212 
9398 
9584 
9770 
9956 
i4i 
0327 
o5i2 

0698 



o85»o883 



1037 
1222 
1407 
1592 
1777 
1962 
2i46 
233o 
25i5 
2699 
2883 
3067 
325i 
3434 
36i8 
38oi 
3985 
4i68 
435i 
4534 
4717 



1068 
1253 
i438 
1623 
1808 
1992 
2177 
236i 
2545 
2729 
2914 
3097 
3281 
3465 
3648 
3832 
4oi5 
4198 
438i 
4564 
4747 



4900 4930 



5082 
5265 

5447 

5629 

58i2 

5994 

6176 

6358 

6539 

6721 

6903 

7084 

7265 

7446 

7627 

7808 

7989 

8170 

835ij838i 

853i!856i 



5ii3 
5295 
5478 
566o 
5842 
6024 
6206 
6388 
6570 
6751 
6933 
7114 
7295 

7477 
7658 
7839 
8019 
8200 



.758591 
8772 
8952 
9132 
93i2 
9492 
9672 
985af 

.760031 
021 1 

. 760390 
0569 
0748 
0927 
1106 
Z285 
i464 
164? 
1821 

^ 1999 
.762177 

2356 
2534 
2712 
2889 
3o^7 
3245 
3422 
36oo 
3777 
.763954 
4i3i 
43o8 
4485 
4662 
4838 
5oi5 



5i9r5 



8621 
8802 
8982 
9162 
9342 
9522 
9702 
9881 
0061 
0240 
0420 
0599 
0778 
0957 
n36 
i3i5 
1494 
1672 
i85i 
2029 
2207 
2385 
2563 
2741 
2919 
3097 
3274 
3452 
3629 
38o6 
3984 
4i6i 
4338 
45i4 
4691 
4868 
5o44 



5367 
5544 



221 
5397 
5573 



9.765720574 



5896 
6072 
6247 
6423 



5925 
6101 
6277 
6452 



6598 6628 



6774 
6949 
7124 
7300 
.767475 
7649 
7824 

7999 
8173 
8348 

8522 

8697 
8871 

9045 



6803 
6978 
7154 
7329 
75o4 
7679 
7853 
8028 
8203 
8377 
855i 
8726 
8900 
9074 



865 1 
8832 
9012 
9192 

9372 
9552 
9732 
9911 
0091 
0270 
o45o 
0629 
0808 
0987 
1 166 
1 345 
i523 
1702 
1880 
2059 
2237 
24i5 
2593 
2771 
2949 
3i26 
33o4 
3481 
3659 
3836 
4oi3 
4190 
4367 
4544 
4720 
4897 
5074 
525o 
5426 
56o2 
5778 
6954 
6i3o 
63o6 
648 1 
6657 
6832 



8681 
8862 
9042 
9222 
9402 
9582 
9762 
9941 
0121 
o3oo 
o48o 
0659 
o838 
1017 
1 196 
1374 
i553 
1732 
Z910 
2088 
2267 
2445 
2623 
2801 
2978 
3i56 
3333 
35ii 
3688 
3865 
4o43 
4220 
4396 
4573 
4750 
4926 
5io3 
5279 
5456 
5632 
58o8 
5984 
6159 
6335 
65ii 
6686 
6862 



86 32 



7008 7037 



7183 
7358 
7533 
7708 
7882 
8057 

8232 

84o6 
858o 
8755 
8929 
9103 



7212 
7387 
7562 

7737 
7912 
8086 
8261 
8435 
8609 
8784 
8958 
9132 



8712 
8892 
9072 
9252 
9432 
9612 
9792 
9971 
oi5i 
o33o 
o5o9 
0689 
0868 
1047 

1225 

i4o4 

i583 

176 

1940 

2118 

2296 

2474 

2662 

283o 

3oo8 

3i 

3363 

354o 

3718 

3895 

4072 

4249 

4426 

46o3 

4779 
4956 
5i32 
5309 
5485 
566i 
5837 
601 3 
6189 
6364 
654o 
6715 
6891 
7066 
7241 
7416 
7591 
7766 
7941 
3ii5 
8290 
8464 
8638 
88j3 
8987 
9161 



8742 

8922 

9102 

9282 

9462 

964: 

9822 
I 

0181 

o36o 

0539 

0718 

0898 

1076 

1255 

1434 

i6i3 

1791 

1969 

2i48 

2326 

25o4 

2682 

2860 36 
35 
34 
33 

32 

3i 
3o 



59 

58 

57 
56 
55 
54 
53 

52 

5i. 
5o 

49 
48 

47 
46 
45 
44 
43 
42 
4i 
4o 

39 

38 

37 



3o38 
i5 
3393 
3570 

3747 
3925 

4l02 

4279 
4455 

4632 
4809 
4985 
5 1 62 
5338 
55i4 
5690 
5866 
6042 
6218 
6394 
6569 
6745 
6920 
7095 
7270 
7445 
7620 
7795 
7970 
8i44 
83i9 
8493 
8668 
8842 
9016 
9190 



29 
28 
27 
26 

25 

24 

23 
22 
21 
20 
19 

id 

17 
16 

i5 
i4 
i3 
12 
II 
10 

9 

8 

7 

6 

5 

4 

3* 

2 

I 

o 



60" 



I 40^^ 



30" 



30" I 10"" 



60" 



30" 



20" 



10" 



Co-sine of 55 Degrees. 



Co-sine of 54 Degrees. 



P Pow5 1" 2" 3" 4" 5" 6" 7" S" 9" 
r.ran^ 3 6 9 12 15 18 21 25 28 



P. Part 



s'3 



2" 3'' 4" 5" 6" 1" 8" 9" 
6 9 12 15 18 21 24 27 



LooAEiTHMic Tangents. 
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Taiigent of 34 Degi«es. 



o« 



10" 20" 30" 40" 50" 



Tangent of 35 Degrees. 



10" 90" 30" 40" ao" 



09.828987 

1 9260 

2 9532 

3 9805 
49.830077 

5 0349 

6 0621 



0893 
ii65 



1437 
09.831709 
Z98 



2 
22 

23 

24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 
35 
36 

37 
38 
39 
40 
4i 
42 
43 
44 
45 
46 

47 
48 

49 
5o 9 
5i 

52 

53 
54 
55 
56 

57 
58 
59 



2253 
2525 

2796 
3o68 
3339 
36m 
3882 
4i54 
9.8344a5 
4696 
4967 
5238 
5509 
5780 
6o5i 

6322 

6593 
6864 
9.837134 
74o5 
7675 
7946 
8216 
8487 
8757 
9027 
9297 
9568 
.839838 
.840108 
0378 
o648 
0917 
1187 
1457 
1727 
X996 
2266 
,842535 
2805 
3074 
3343 
36x2 
3882 
4i5i 
4420 
4689 
4958 



9033 
93o5 
9578 
9850 
0122 
0395 
0667 
0939 
1211 
x483 
1755 
2026 
2298 
2570 
2842 
3x1 3 
3385 
3656 
3927 
4199 
4470 
4741 
5oi2 
5284 
5555 
5826 
6096 
6367 
6638 
6909 
7179 
745o 
7721 
7991 
8261 
8532 
8802 
9072 
9343 
9613 
9883 
ox53 
0423 
0693 
0962 

X232 

i5o2 

I77I 

204l 
23X1 

258o 

2849 
31x9 

3388 
3657 
3927 
4196 
4465 



9078 
935x 
9623 
9895 
0168 
o44o 
07x2 
0984 
X256 
x528 
x8oo 
2072 
2343 
26x5 
2887 
3x58 
343o 
370X 
3973 
4a44 
45x5 

4787 
5o58 
5329 
56oo 
5871 
6x42 
64x2 
6683 
6954 
7225 
7495 
7766 
8o36 
83o7 
8577 
8847 
9XX7 
9388 
9658 
9928 
0x98 
o468 
0737 
1007 
X277 

1 547 
18x6 
2086 
2355 
2625 
2894 
3x64 
3433 
3702 
397X 
4241 
45xo 



9x24 
9396 
9669 
9941 
02 X 3 
o485 
0757 
X029 
i3oi 
x573 
x845 
2XX7 
2389 
2660 
2932 
32o4 

3475 
3747 

4ox8 
4289 
456x 
4832 
5xo3 
5374 
5645 
59x6 
6x87 
6458 
6728 
6999 
7270 
7540, 
78XX 
808 X 
8352 
8622 
8892 
9162 
9433 
9703 
9973 
0243 



9169 
9442 
9714 
9986 
025,8 
o53x 
o8o3 
X075 

1 347 
x6x9 
X89X 
2x62 
2434 
2706 
2977 
3249 
3520 
3792 
4o63 
4334 
4606 
4877 
5x48 
5419 
5690 
596 X 
6232 
65o3 
6773 
7044 
73x5 
7585 
7856 
8126 
8397 
8667 
8937 
9207 
9478 
9748 
x8 
0288 



o5x3o558 



4734 4779 



5oo3 



5o48 



0782 
xo52 

1 322 
X592 

x86x 
2x3i 
2400 
2670 
2939 
3209 

3478 
3747 

4oi6 
4285 
4554 
4823 
5092 



0827 
X097 
x367 
x637 
X906 
2x76 
2445 
27x5 
2984 
3253 
3523 
3792 
4o6x 
433o 
4599 
4868 
5x37 



92x5 
9487 
9759 

..32 

o3o4 
0576 
0848 
XX 20 
1392 
x664 
1936 
2208 

2479 
275X 
3o23 
3294 
3566 
383t7 
4io8 
438o 
465i 
4922 
5x93 
5464 
5735 
6006 
6277 
6548 
68x9 
7089 
7360 
7630 
790X 
8x7x 
8442 
87x2 
8982 
9252 
9523 
9793 
.63 
o333 
o6o3 
0872 
xx42 
x4i2 
X682 
X95x 

222X 

2490 
2760 
3029 

3298 

3568 
3837 
4 1 06 
4375 
4644 
4913 
5x82 



9.845227 
5496 
5764 
6o33 
63o2 
6570 
6839 
7x08 
7376 
7644 

9.847913 
8x8x 

8449 
8717 
8986 
9254 
9522 



5272 
5540 
5809 
6078 
6347 
66x5 
6884 
7x52 
742 X 
7689 
7957 
8226 
8494 
8762 
9o3o 
9298 
9566 
97909834 



.85oo57 
o325 

.d5o593 
0861 
J129 
1396 
1664 
193X 
2x99 
2466 
2733 
'3oox 

.853268 
3535 
38o2 
4069 
4336 
4603 
4870 
5^37 
54o4 
567X 

.855938 
6^04 
647 X 
6737 
7004 
7270 
7537 
7803 
8069 
8336 

.858602 
8868 
9x34 
9400 
9666 
9932 
9.860198 
0464 
0730 
0995 



0102 
0370 
o638 
0905 
X173 
i44i 
1708 
X976 
2243 
25xx 
2778 
3o45 
33x3 
358o 
3847 
4ii4 
438i 
4648 
49x5 
5x82 

5449 
57x5 
5982 
6249 
65x5 
6782 
7048 
73x5 
758i 
7848 
8xx4 
838o 
8646 
89x2 
9x78 
9444 
97x0 
9976 
0242 
o5o8 
0774 
xo4o 



53x6 
5585 
5854 
6123 
639X 
6660 
6929 
7x97 
7465 
7734 
8002 
8270 
8539 
8807 
9075 
9343 
96x1 
9879 
0x47 
o4x5 
0682 



536x 
563o 
5899 
6x68 
6436 
6705 
6973 
7242 
75xo 

7779 
8047 
83x5 
8583 
885i 
9x20 
9388 
9656 
9924 
019X 
0459 
0727 



o95ax)995 

X2X8 

x485 
X753 
2020 
2288 
2555 
2823 
3090 
3357 
3624 
3891 
4x58 
4425 
4692 
4959 
5226 
5493 
5760 
6026 
6293 
656o 
6826 
7093 
7359 
7626 
7892 
8x58 
8424 
869 X 
8957 
9223 
9489 
9755 

2X 

0287 

o552 
0818 
X084 



X262 
x53o 
1797 
2o65 

2332 

2600 
2867 
3x34 
3402 
3669 
3936 
42o3 
4470 
4737 
5oo4 
527X 
5537 
58o4 
6071 
6338 
66o4 
6871 
7x37 
74o4 
7670 
7936 
8203 
8469 
8735 
900 X 
9267 
9533 

9799 
..65 
o33x 
0597 
0862 
1x28 



5406 
5675 
5944 
6212 
648 1 
6750 
70x8 
7287 
7555 
7823 
8092 
836o 
8628 
8896 
9x64 
9432 
9700 
9968 
0236 
o5o4 
0^72 
X039 
x3o7 
x575 
x842 

2XX0 
2377 
2644 
29x2 

3x79 
3446 
3713 
3980 
4247 
45x4 
4781 
5o48 
53x5 
5582 
5849 
6ix5 
6382 
6649 
69x5 
7x82 
7448 
77x4 
79B1 
8247 
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0776 
0884 
0992 
1099 
1207 
i3i5 
i423 
i53o 
i638 
1746 
i853 
i960 
2068 
2175 
2282 
2389 
2496 
2603 
2710 
2817 
2924 
3o3i 
3x 

3244 
335i 
3457 
3564 
3670 
3776 
3883 
3989 
4095 
4201 



7853 
7963 
807a 
8182 
8292 
84oi 
85 1 1 



7871 
7981 
8091 
8200 
83io 
8419 
8529 



8620 8638 



8729 
8838 
8948 
9057 
9166 
9275 
9384 
9492 
9601 
9710 
9819 
9927 
36 
oi44 
0253 
o36i 
0469 
0577 
06S6 



8747 
8857 
8966 
9075 
9184 
9293 
9402 
95ii 
9619 
9728 
9837 
9945 
..54 
0162 
0271 
0379 
0487 
0595 
0704 



07940812 



37,3 



0902 

lOIO 

1117 

1225 

i333 
i44i 
1 548 
1 6561 
1763 
1871 
1978 
2086 
2193 
23oo 
2407 
25i4 
2621 
2728 
2835 
2942 
3o49 
-i55 
3262 
3368 
3475 
358i 
3688 
3794 
3900 
4oo6 
4ir3 
4219 



0920 
IP28 
ii35 
1243 
i35i 
1459 
1 566 
1674 
1781 
1889 
1996 
i!io3 
22 1 1 
23i8 
2425 

2532 

2639 
2746 
2853 
2960 
3o66 
3173 
3280 
3386 
3493 
3599 
3705 
38i2 
3918 
4024 
4i3o 
4236 



59 

58 

5? 
56 

55 
54 
53 

52 

5i 
5o 

49 
48 

47 
46 
45 
44 
43 
42 
4i 
4o 

39 

38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
2d 
27 
26 

25 

24 

23 
22 
21 
20 

19 
18 

17 
16 
l5 

i4 
i3 
12 
II 
10 



60" 



Sty \ 4fy 30" I flO" I ie» 



30" 



90" 1 10" 



Co-«ne of 41 Degrees. 



Co-sine of 40 Degrees. 



P. Part 



1" 2'' 3" 4" 5" 6" 7" 8" 9" 
2 4 ,6 7 9 11 X3 15 17 



p.partji;; 2; 



3" 
5 



5// ^„ 7// ^t pi 
9 11 13 14 16 



Logarithmic TAiroENfts. 
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Tangent of 46 Degrees. 

^' I 10" I 90^ I, 30" J 40" 1 50" 



Tangent of 49 Degrees. 
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W , 30" I 40" 



50" 
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I 

2 

3 

4 

-5 

6 

7 
8 

9 

lO 

II 

12 

i3 

,i4 

i5 

i6 

I? 
i8 

19 
20 

21 
22 

23 

24 

25 

26 
27 
28 
29 

So 
3i 

32 

33 
34 
35 
36 

37 
38 

^9 

4o 

4i 
4» 
43 
44 
45 
46 
47 

49 
5o 
5i 

52 

53 
54 
55 
56 
57 
58 
69 



IO.045563 
. 5817 
.6071 
' 6325 
6579 
6833 
7087 
7341 
7595 
785o 

10. 048104 
8358 
8612 
8867 
9121 
9375 
'9629 
9884 

io.o5oi38 
0392 

io.o5o647 
0901 
ii56 
i4io 
i665 
1919 
2173 
2428 
2682 
2937 

10. 053192 
3446 
3701 
3955 

42JO 

4465 

4719 
4974 
5229 
5483 
10.055738 
5993 
6248 
65o2 
6757 
7012 
7267 
7522 

7777 
8o32 

10.068287 
854i 
879^ 
905 1 
9306 
9561 
9817 

10.060072 
0327 
o582 



56o5 
5859 
6ii3 
6367 
6621 
6875 
7i3o 
7384 
7638 
7892 
8i46 
8400 
8655 
8909 
9ife3 
9418 
9672 
9926 
0181 
0435 
0689 
0944 
1198 
1452 
1707 
1961 
2216 
2470 
2725 
2979 
3234 
3489 
3.743 
3998 
4262 
4507 
4762 
5oi6 
5271 
5526 
5781 
6o35 
6290 
6545 
6800 
7055 
7309 
7564 
7819 
8074 
8329 
8584 
8839 
9094 
9349 
9604 
9859 
oii4 
0369 
0624 



5647 
5901 
6i55 
6409 
6664 
6918 
7172 
7426 
7680 



5690 

5944 

6198 

645: 

6706 

6960 

7214 

7468 

7723 



79347977 



8189 
8443 
8697 
8951 
9206 
9460 
9714 
9969 

0223 

0477 
0732 
0986 
^1240 
1495 
1749 
20o4 
2258 

25i3 
2767 

3022 

3276 
353i 
3786 
4o4o 
4295 

4549 
48o4 
5o59 
53i4 
5568 
5823 
6078 
6333 
6587 
6842 
7097 
7352 
7607 
7862 
8117 
8372 
8626 
8881 
91 36 
9391 
9646 
9902 
oi57 
o4i2 
0667 



823i 
8485 
8739 
8994 
9248 
9502 
9757 
. .11 
02^5 
o52o 
0774 
1028 
1283 
1 537 
1792 
2046 
23oi 
2555 
2810 
3o64 
3319 
3^573 
3828 3870 



5732 

5986 

6240 

6494 

6748 

7002 

7257 

75ii 

7765 

8019 

»273 

85i8 

8782[88! 

9o36 

9290 

9545 

9799 
,.53 

o3o8 
o562 
0816 
1071 
i325 
i58o 
1 834 
2089 
2343 
2598 

2852 

3107 
336i 
36i6 



4683 
4337 
4592 



4i25 
438o 
4634 



48474889 



5ioi 
5356 
56u 
5865 
6120 
6375 
663o 
6885 
7139 
7394 
7649 



5i44 
5398 
5653 
5908 
6i63 

6417 
Q672 
6927 
718.2 

7437 
7692 



7904 7947 



8159 
84i4 



8202 
8456 



8669 871 1 

8924 

9179 

9434 

9689 

9944 9987 



9221 
9476 
9732 



0199 
0454 
0709 



0242 

0497 
0752 



5774 
6028 
6282 
653- 
6791 
7045 

7299 
7553 
7807 
8062 
83i6 
8570 
■ 24 

9079 
9333 
9587 
9841 
..96 
o35o 
o6o4 
0859 
iii3 
1 368 
1622 
1877 

2l3l 

2386 
2640 
2895 

3i49 
3404 
3658 
3913 
4168 
4422 
4677 
4931 
Si 86 
5441 
5696 
SgSo 
6205 
646o 
6715 
697Q 
7224 

7479 
7734 

79-39 
8244 

8499 
8754 
9009 
9264 
9519 
9774 
29 
0284 
0539 
0794 



j*o6o837 
1092 

1347 
1602 

;858 

2Il3 

2368 
2623 
2879 
3i34 

>. 063389 
3645 
3900 
4i56 
44ii 
4667 
4922 
6178 
5433 
6689 

» . 065944 
6200 
6455 
6711 
6967 
7222 
7478 

, 7734 



0879 
1 1 35 
1390 
1645 
1900 
2i55 
241 1 
2666 
2921 
3177 
3432 
3687 
3943 
4198 
4454 

4709 
4965 

5220 
5476 
5731 
5987 
6242 

649' 

6754 

7009 

7265 

752,1 

7776 



0922 

1 177 



0965 

I220 



i432t475 



1688 
1943 

211^8 

2453 

2709 
2964 
32^9 
3475 
3730 
3985 
4241 

4496 
4752 
5007 
5263 
55i8 

5774 
6029 
6285 
i8{654j 
6796 
7o52 



1730 
1985 
224 ^ 
2496 
2751 
3oo6 
3262 
3517 

3773 
4oa8 
4283 
4539 
4794 
5o5o 
53o5 
556i 
58i6 
6072 
6328 
6583 
6839 
7094 
73o8k35o 



79^ 8o32 



8245 

.o685oi 
' .8757 
9013 
9269 
9525 
9780 

♦070036 

. 0292 

o548 

o8d4 

.071060 
I3i6 
'1573 
1829 
- 2o85 
2341 
2597 
2853 
3iio 
3366 

.073622 
3878 
4i35 
4391 



8288 
8544 
8800 
9055 
931 1 
9567 
9823 
0079 
o335 
0691 
0847 
iio3 
1359 
I6i5 
1871 
2128 
2384 
2640 
2896 
3i52 
3409 
3665 
3921 
4178 
4434 



4648 4690 



4904 
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5417 
6673 
5930 



4947 
5203 
5460 
5716 
5973 



7563 
7819 
8075 
833 1 
^586 
8842 
18 
4 

9610 
9866 

OI22 
0378 

o634 
0890 
ii46 

l402 
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1914 

2170 

2426 

2683 

^939 

3195 

345 

3708 

3964 

4220 

4477 
4733 

4989 
5246 
55o2 
5759 
601 5 
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7606 

7862 

811 

8373 

8629 

8885 

91 4i 

9397 
9652 
9908 
0164 
0420 
0676 
0932 
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1445 
1701 
1957 

22l3 
2469 
2725 
2981 

3238 
3494 
3750 
4007 
4263 
4519 

477^ 
5o32 
5289 
5545 
58o2 
6o58j6 



1007 
1262 
i5i7 
1773 
2028 
2283 
2538 
2794 
3o49 
33o4 
356o 
38i5 
4070 
4326 
458i 
4837 
5092 
5348 
56o3 
5859 
61 1 5. 
6370 
6626 
6881 
7137 
7393 
7649 
7904 
"160 
84i6 
8672 
8927 
9183 
9439 
9695 
9951 
0207 
o463 



105069 

i3o5 " 

i56o 

181& 

2070 

2326 

258i 

2836 

3092 



0719 
0975 

I23l 

1487 
1743 
1999 

2256 
25l2 

2768 
3o24 
3280 
3537 
3793 

4o49 
43o6 
4562 
4819 
5075 
533i 
5588 
5844 



3347 
36o2 
3858 
4n3 
4368 
4624 
4879 
5i35 
5390 
5646 
5902 

6157 
64i3 
6668 
6924 
7180 
7435 
7691 

7947 
8203 
8458 
8714 
8970 
9226 
9482 
9738 
9994 

025o 

o5o6 
0762 
loia 
1274 
i53o 
1786 
2042 
2298 
2554 
2811 
3067 
3323 
3579 
3836 
4092 
4348 
46o5 
4861 
5ii8 
5^4 
563 1 
5887 
6x44 
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46 
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4i 

4o 
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38 
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33 

32 
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25 

24 
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20 
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i3 
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Co-tangent of 41 Degrees. 



Co-tangent of 40 Degrees. 



P P.^5 1" 2"^ 3" 4" h" 0" 7^ 
^'^^\ 4 8 13 17 21 25 30 



»'' 9" 
34 38 



PP«^51" ^' 3" 4'' 5" 
f.raitj 4 9 13 17 21 
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26 30 
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34 38 
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LOOARITBMIC SiNEB. 



Sine of 50 Degrees. 
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Sine of 51 D^ieea. 
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8 
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lO 
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12 
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i6 

17 

x8 
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21 

22 

23 

a4 

25 

26 

27 
28 
29 
3o 
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32 

33 
34 
35 
36 

37 
38 
39 
4o, 
4i 
42 
43 
44 
45 
46 
47 
48 

5i 

52 

53 
.54 
55 
56 

57 
58 
59 



9.884254 
436o 



4372 
4378 



4466 4483 



4589 
4695 
4aoi 
4906 
5oi2 
5ii8 

5223 

5328 



4289 

;[4395 

45oi 

4607 

47i3 

4818 

4924 

5o3o 

5i35 

5a4i 

5346 

■543415451 

55395557 

5644,5662 

5749,5767 

5855|5872 

5960,5977 

6o656o82 

6i69;6i87 

6274,6292 

6379'6396 

6484 65oi 

658866o6 

6693,6710 

6798^6815 

6902 6919 

7006,7024 

7111J7128 

7215 7232 

7S19I7337 

7423i744i 

7628! 7545 

7632 7649 

7736,7753 

7^39 7857 

7943,7961 

io3o«o47«o64 

8i5i 8168 

8254 8272 

8358 8375 

84628479 

8565 8583 

86698686 

87728789 

8875 889-2 

8978 8996 

9082 9099 

9185 9202 

92889305 

9391 9408 

94949^" 
9597:9614 
9699 9716 
9802 '98 1 9 
9905 9922 

7 .'.25 

01100127 

02I2'o23o 

i5|o332 
o4i7jo434 



4572 
4677 
4783 
4889 
4994 
5ioo 
52o5 
9.8853m 
5416 

5522 

6627 
5732 
5837 
5942 
.6047 
6i52 
6257 

9.886362 
6466 
6571 
6676 
6780 
-6865 
6989 
• 7093 
7x98 
7302 

9.887406 
75 10 
76x4 
7718 
7822. 
7926 

a 

8i34 
8237 
634i 

9.888444 
. 8548 
' 865i 
8755 
6858 
8961 
9064 
9168 
9271 
9374 

9.889477 
9579 
9682 
9785 
9868 

' 9990 

9.890093 

0195 

0298 o3 

■o4oo 



'4307 
44i3 
4519 
4625 
4730 
4836 
4943 
5o47 
5i53 
5258 
5364 
5469 
5574 
5679 
5784 
5890 
5995 
6099 
6204 
63o9 
64i4 
65i9 
6623 
6728 
6832 
6937 
7041 
7146 
7250 
7354 
7458 
^562 



7770 
7674 
7978 
8063 
8i85 
6289 
8393 
8496 
8600 
8703 
8806 
8910 
9013 
9116 
9219 
9322 
9425 
9528 
9631 
9734 
9836 
9939 
..43 
oi44 
0247 
0349 
045 1 



4325 
443i 
4536 
4643 
4748 
4854 
4959 
5o65 
5170 
5276 
538i 
5486 
5592 
5697 
58o2 
5907 
60x2 
61x7 
6222 
6327 
643 X 
6536 
664i 
6745 
685o 
6954 
7059 
7163 
7267 
7371 
7475 
7580 
7684 
7787 
7891 
7995 
8099 
8203 
83o6 
84x0 
85i3* 



4343 
4448 
4554 
4660 
4766 
4871 

iUl 

5x88 
5293 
5399 
55o4 
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5609 47 

57x4 ■" 

58x9 

5925 

6o3o 

6i34 

6239 

6344 

6449 

6554 

6658 

6763 

6867 

6972 

7076 

7180 

7285 

7389 

7493 

7597 

7701 

7805 

7909 

8012 

8ii6 

8220 

8324 

8427 

853i 



86178634 
87206737 



8624 



884i 



8927.8944 
90309047 
9i33|9i6o 
92369253 
9339I9356 
94439459 
9545,9562 
9648 9665 
97519768 
98539871 
99569973 
59!.. 76 
0161.0178 
02640281 
o366 o383 
o468 o486 



o6o5 
0707 
0809 
091 1 
xoi3 
ixi5 
1217 
i3i9 

l43I 

89x533 
1634 
1736 
1827 
19119 
2o3o 

2l32 
2233 

2334 
2435 

892536 
2638 
2739 

. 2839 
9940 
3o4i 
3x43 
3343 
3343 
3444 

893544 
3645 
3745 
3846 
3946 
4046 
4i46 
4346 
4346 
4446 
9-894546 
4646 
4746 
4846 
4945 
5o45 
. 5145 

. 5244 
.5343 
5443 

89S543 
564i 
5741 
5840 
6939 
6o38 
6137 
6336 
6335 
6433 



0623 
0724 
0836 
0928 
xo3o 

1X32 

1234 
1 336 
i436 
1 540 
i64i 
17^3 
i844 
1946 
2047 
2x49 

2250 

235i 
245:^ 
2553 
2654 
2755 
2856 
29S7 
3o58 
3x59 
3269 
336o 
3461 
356i 
3662 
3762 
3862 
3963 
4o63 
4i63 
4363 
4363 
4463 
4563 
4663 



0537 



o554 



0639 o656 



0741 
0843 
0945 
1047 
1x49 

X35l 

x353 
1455 
i556 
x658 
1760 
i86x 
1963 
2064 
2i65 
2267 
2368 
2469 
2670 
267 X 
2772 
2873 
3974 
3075 
3176 
3276 
3377 
3477 
3578 
3678 

3779 
3879 

3979 
4079 
4180 
4280 
438o 
4480 
458o 
4679 



0753 
0860 
0962 
1064 
X166 
1268 
1^70 
1473 
1573 
1675 
1777 
1878 
X980 
308 X 
3182 
3284 
2385 
2486 
2687 
2688 
2789 



oSyi 
0673 
0775 
0877 
0979 
X081 
xr83 
1285 
1 387 
1489 
1 590 
1692 
1794 
1895 
1996 
2098 
3x99 
23oo 
2402 
25o3 
2604 
2705 
2806 



2890 2907 



4763 4779 



4862 
4962 
5o62 
5i6i 
5261 
536o 
5459 
5559 
5658 
5757 
5856 
5955 
6o54 
61 53 
6252 
635i 
645o 



4879 

497 

607 

5178 

5277 

5377 

5476 

5575 

5675 

5774 

5873 

5973 

6071 

6170 

6269 

6368 

6466 



2991 
3092 
3192 
3293 
3394 
3494 
3595 
3695 
3795 
3896 
3996 
4096 
4x96 
4396 
4396 
4496 
4596 
4696 
4796 
4896 
4995 
6095 
5194 
5394 
5393 
5493 
5593 
5691 
5790 
5889 
5988 
6087 
6x86 
6285 
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6483 
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3jo8 
3209 
33xo 
3410 
35ii. 
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3712 
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4oi3 
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42x3 
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45i3 
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5oi3 
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63o2 
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3226 
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3437 
3538 
3628 
3728 
3829 
3929 
4029 
4i3o 
423o 
4330 
443o 
453o 
4629 
4729 
4829 
4929 
5028 
5128 
5227 
5327 
5436 
5526 
5625 
5724 
5823 
5922 
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6120 
6219 
63i8 

6417 
65i6 
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Tangent of 66 Degrees. 
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3x35 

4i. 

5339 

6385 

7343 

84o4 

9468 

o534 

x6o3 

3673 

3747 

48a3 
5903 
6984 
8068 



1379 
2Aii6 
3475 
4537 
558i 
6638 
7697 
8750 
9823 
0890 
1959 
3o3x 



i553 
2600 
3656 
470a 
5757 
68x4 
7874 
8936 



1068 
2i38 

38IO 



4ie5 4385 



1727 
2775 
3825 
4878 
5933 
6990 
8o5o 
9113 
178 
1246 
23i6 
3389 



59, 

58 

57 

56 

55 

54 

53 

53 

5x 
5o 

49 

48 



5362 

6443 

7535 

8849|B43« 86rx 



5x83 
6363 
7345 



91549336 



0244 
x336 
3430 
3538 
4628 
5731 
6836 
7945 
9656 

381 
3406 
3538 
4653 
5781 

13 

8045 
9182 
033X 

x464 
3609 
3757 
4908 
6o63 
78 so 
838o 
9544 
07x0 
1879 
3o52 
4337 
5406 
6588 
7773 
896X 
x5.3 

1 347 
3545 
3746; 



o435 

1.518 
36i3 
371 X 
48x3 
59ai5 
703 X 
8i3o 
9341 
.355 
1473 
3693 
3715 
484x 



9517 
6607 
1700 
3796 
3894 
4995 
6099 
7805 
83i5 
9437 
.54x 
1659 
3779 
3903 
5o38 



446447 
5542 " 
6623 
7706 
8793 



969^ 9880 
0789 0971 
1883^65 



2979 

4078 
5x70 
6283 
7390 



3x63 
4261 
5363 
6467 
7575 



85oo 8685 



596961.57 



4749 49^0 



5956 
7x66 



61 S7 
7368 



7x00 
8234 
9371 
o5ix 
1^54 
2800 

3949 
5xoi 
6255 
74x3 
8574 
9738 
0905 
3074 
3s47 
4434 
56o3 
6785 
7971 
9159 
.35i 
546 
2745 
3946 
5i5i 
6359(656 



7289 

8424 

9561 

0702 

x845 

399X 

4x4x 

5293 

6448 

7^06 

8768 

9933 

1099 

8270 34< 

3443 ■ 

4620 

58oO 

6983 

8169 

9358 

,55o 

1746 

2945 

4x47 
535? 



7570 



X 

7773 



9613 
737 
x845 
3966 
4090 
52x6 
6346 

7478 

86x3 

9761 

0898 

2o36 

3i83 

433a 

5485 

I 

7800 

961 

136 

294 

3639 
48x6 
5907 
7180 
8367 
9356 

749 
1945 
3r45. 
4347 
5553 
6763 
7975 



9798 
914 

3033 

3x53 
4277 
54o4 
6534 
7667 
88o3 
9941 
xo83 
2227 
3374 
4534 
5678 
6834 

9155 

321 

1489 
266 
3835 
5ox3 
6194 
7377 
8565 
9755 
948 
2.145 
3345 
4548 
5755 
6964 
8177 



46 
45 
44 
43 

43 

4i 
4o 

n 

37 

36 
35 
34 
33 

32 

3x 
3o 
29 
28 
37 
96 

25 

24 

33 
22 
21 
20 
XC 
IC 

17 

i6 
i5 
i4 
i3 
12 

IX 

10 

9 

8 

7 
6 
5 
4 
3 
2 

X 

o 



50" 



40^' 



30" 



90" W" 



eo" 



j50" 40"" 



30" 



95" 



Co-taagent of 7 Degrees. 



Co-tangent of 6 Degrees. 



PPo-fM" ^" 5" *" 5" 6" 
r.rari^jg 33 49 65 81 9$ 



7** ^ 9** 
114 136 146 



P. Part 



5 1" 2" 
J 19 37 



3// ^H i^yy g// 7// g// ^ 
56 75 94 112 131 150 168 



lod 



LOGARITHVIO SiKBB. 



Sine of 84 Decrees. 



10" 80" f 30" 40" sy 



Sme of 85 Degreeg. 



M" »" 30" 40" 50" 



O. 
I 
2 
3 
4 

5 

7 
8 

9 

10 

II 

^2 

i3 
i4 
i5 
i6 

I? 

18 

^9 
dp 

21 
22 
23 
24 
25 
26 

27 
28 
29 

3o 
3i 
3a 
33 
34 
35 
36 

37 
38 
39 
4o 
4i 
42 
43 
44 
45 
46 

47 
-4-8 

5i 
62 
53 
54 
55 
56 

57 

58 



9976 r4 
7628 
7641 
7654 
7667 
7680 
7693 
7706 

7719 
7732 

997745 
7758 
7771 

. 77^4 

7797 
7809 
7822 
7835 

7847 
7860 
997872 
7885 
7897 
7910 
7922 
7935 

7947 
7959 

7972 
7984 

997996 
8do8 
8020 
8o32 
,8044 
8o56 
8068 
8080 
8092 
8ip4 
9-998116 
8128 
8139 
8i5i 
8x63 
8174 
8186 
819^ 
8209 
'82^0 

998232 
8243 
8255 
8266 
8277 
8289 
83oo 
83ii 

8322 

8333 



7617 
7630 
7643 
7656 
76^9 
7682 
7696 
7709 
7722 
7735 

7747 
7760 
7773 
7786 

7799 
781 1 

7824 
7537 

7849 



7619 7621 
7632 7634 



7645 
7658 
7672 
7685 
7698 
771 1 
7724 
7737 
7750 
7762 
7775 
7788 
7801 
7814 
7826 
7839 
7852 



78627864 
7875:7877 
7887I7889 
7900,7902 
7^i2|79i4 
7924^7926 
79377939 

79497951 
7961I7963 
79747976 
7986 7988 
7998 8000 
801 080 1 2 
8022 8024 
8o34 8o36 
8046 8o48 
8o58|8o6o 
8070 8072 
8082 8084 



8094 8096 ^098 



81068108 
81 18 8120 
8i3o8i3t 
8i4i'8i43 
8i$3,8i55 
8165,8167 
8176 8178 
8i88'8i9o 
8199I8201 
8211 8213 
8222 8224 
8^348^36 
82458247 
82578258 
82688270 
82798281 
8290 8292 



83o2 
83i3 
8324 
8335 



83o3 
83i5 
83a6 
8337 



7647 
7661 
7674 
7687 
7700 
77i3 
7726 
7739 
7752 
7765 

7777 
7790 
7803 
7816 
7828 
7Ut 
7854 
7866 

7879 
7891 

7904 
7916 
7929 
7941 
7953 
7965 

7978 
7990 
8002 
8oi4 
8026 
8638 
8o5o 
8062 
&074 
8086 



7623 
7636 
7650 
7663 
7676 



7702 
77i5 
7728 



7625 
7639 
7652 
7665 
7678 
7691 
7704 
7717 
7730 



7741 7743 



8110 
8122 
8i33 
8145 
8157 
8168 
8180 
8192' 
8203 
8215 
8226 
8238 
8249 
8260 
8272 
8283 



7754 
7767 
7780 
7792 
7805 
7818 
7830 
7843 
7856 
7868 
7681 
7893 
7906 
7918 
793i 
7943 
7955 
7967 
7980 
7992 
8oo4 
8016 
8028 
8o4o 
8o52 
8064 
8076 
8088 
8100 
8112 
8124 
8i35 
8147 



7756 
7769 
7782 

7794 
7807 
7820 
7833 
7845 
7858 
7870 
7883 
7895 



7908 '37 

7920 

7933 

7945 

7957 

7970 

7982 

7994 
8006 
8018 
8o3o 
8042 
8o54 
8066 
8078 
8090 
8102 
8114 
8126 
8137 
8149 



81598161 
8170 8172 
81828184 
8194^8195 
82068207 
82i7i82i8 
8228823a 
8239'824i 
825118253 
8262:8264 
8273,8275 
8285,8287 
8294 8296 829! 
8307 83o9 
83x8 8320 
8329 833i 
834i 8342 



83o5 
83^6 
8328 
8339 



^.998344 
8355 
8366 
8377 
8388 
6399 
84io 
8421 
843i 
8442 

9.998453 
8464 
8474 
8485 
8495 
85o6 
85x6 
8527 



8346 8348 



8357 
8368 

8379 
8390 
84oi 
84x2 

8422 

8433 
84441 
8455 
8465 
8476 
8487 

8497 
85o8 
85x8 
8529 



8359 
8370 
838i 
8392 
84o3 
84x3 
8424 



8350 
836 X 
8372 
8383 



8352 
8363 
8374 
8385 



839*4 8395 



84o4 
84x5 
8426 



84o6 

8417 
8428 



843S 8437 8439 



8537 8539 



8548 
9.998558 
8568 
8578 
8589 
8599 
8609 
86x9 
8629 
8639 
8649 
9.998659 
866-9 
8679 
8689 



8549 



8446 
8456 
8467 
8478 
8488 

8499 
85o9 
8520 
853o 
8541^ 
855i 



8448 
8458 



8449 
846o 



8469 847X 

8479 
8490 
85oi 
85ix 

8522 

8532 
8542 



X 

8492 
85o2 
85x3 
8523 
8534 
8544 



856o856 
8570 857 



8553 8554 



8699 870^ 



8708 
87x8 
«728 
8738 

8747 
9.998757 
8766 
8776 
8785 
8795 
.8804 
88x3 
8823 
^832 
884x 
9.998$5i 
8860 
8869 
,8878 
8887 
8896 
8905 
8914 
8923 
8932 



858o 
8590 
86ox 
86x1 
862 X 
863 1 
864x 
665 X 
866 X 
8671 
868 X 
8690 
10 
87x0 
8720 
8729 
8739 

8749 
8758 
S768 
8777 
8787 
8796 



2 

8582 
8592 
8602 
8612 
8622 
8633 
8643 
8653 
8662 
8672 
8682 
8692 
8702 
87x2 
8721 
873X 
8741 
8760 
8760 
8769 

8779 
8788 
8798 



8563 
8673 
8584 
8594 
8604 
86x4 



8565 
8575 
8585 
8595 
8606 
86x6 



86248626 



8806 8807 



88x5 
8824 
8834 
8843 
8852 
8861 
8870 
8880 



8898 
8907 
89x6 
8925 
8933 



88x7 
8826 
8835 
8844 
8854 
8863 
8872 
888 X 
8890 
8B99 
8908 
89x7 
8926 
8935 



8634 
8644 
8654 
8664 
8674 
8684 
8694 
8704 
87x3 
8723 
8733 
8742 
8752 
8762 
877X 
8781 
8790 
8799 
8809 
88x8 
8827 
8837 
8846 
8855 
8864 
8873 
8883 
8892 
8901 
8910 
89x9 
8927 



8636 
8646 
8656 
8666 
8676 
8686 
8695 
8705 
8715 
8725 
8734 
8744 
8754 
8763 
8773 
8782 
8792 
8801 
8810 
8820 
8829 
8838 
8848 
8857 
8866 
8875 
8884 



8353 
8364 
8375 
8386 
8397 
84o8 

8419 
843o 
844o 
845 X 
8462 
8472 
8483 
8494 
85o4 
85x5 
8525 
8535 
8546 
8556 
8566 
8577 
8587 
8597 
8607 
86x7 
8627 
8638 
8648 
8657 
8667 
8677 
8687 
8697 
8707 
87x7 
8726 
8736 
8746 
8755 
8765 
8774 
8784 
8793 
88o3 
88x2 
8821 
883i 
884o 
8849 
8858 
8867 
8877 
8886 



88938895 



8902 
891 X 
8920 
8929 



8936^^938 



8904 
8913 
8922 
8930 
8939 



59 

58 

57 
56 
55 
54 
53 

52 

5x 
5o 

49 
48 

47 

46 

45 

44 

43. 

4a 

4i 

4o 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 
22 



19 

18 

17 
16 

5 

14 
i3 
12 

XI 

10 

9 

8 

7 
6 
5 

4 
3 

2 

X 

o 



60" 



$0" 



W' 'SS" 20" 10" 



60" 



Co-sine of 5 Degrees. 



50^' 1 40" I 30" j_ao" 



10" 



Co-sine of 4 Degrees. 



P P«,*5 1" 2" 3" 4" 5" 6" 7" 
^•^"^l 1 1 1 1 1 



5" 6" 7" 8" . y 
2 2 



P. Part 



( I" 2" 3" 4" 5" 6" 
i 1 1 1 



7" 8" d" 
111 



L O O A B I T H MI C T A N a E X T S. 
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Tangent of 84 Degrees. 



10" 20" 30" 4^^ 50" 



Tangent o£ 85 Degrees. 



10" 30" I 30" 40" 50" 



O I 

i 

2 1 

3 
4 
5 
6 

7 
8 

9 

lO I 

II 

12 

i3 
i4 
i5 
i6 

I? 
i8i 

19 
20 
21 
22 

23 

24 

25 

26 I 

27 
28 
29 

3o 
3i 

32 

33 I 
34 
35 
36 

37 
38 
39 
40 
4ii 
42 
43 
44 
45 
46 
47 
.481 

49 
5o 

5i 

52 

53 
54 
55] 
56 

57 
58 
59 



.978380 

.9597 
,980817 

204 1 
3268 
4498 
5732 
6969 
8210 



8582 
9800 
1 02 1 
2245 
3472 
4703 
5935 
7176 
8417 



9454 9662 



>. 990702 
1953 
3208 
4466 
5728 
6993 
8262 
9535 

i 0008 I 2 
2092 
3376 
4663 
5955 
725b 
8549 
985i 

.01 I I 58 
2468 
3783 
5ioi 
6423 

7749 
9079 

.o2o4i4 
1752 
3094 
4440 
5791 
7145 
85o4 
9867 

.o3i234 
2606 
3981 
536i 
6745 
8 134 
9527 

[.040925 
2326 
3733 
5i44 
6559 

7979 
94o3 

[.o5o832 
2266 
3705 
5i48 

' 6596 



P910 
2162 

3417 
4676 
593^ 
7205 
8474 
9748 
1025 
2366 
3590 
4878 
6170 
7466 
8765 
..69 
1376 
2687 
4002 
5321 
6644 
7971 
9301 
o636 
1975 
33i8 
4665 
6016 
7372 
8731 
.95 
1462 
2835 
42 1 1 
5592 
6977 
8366 
9760 
ii58 
256i 
3968 
5379 
6795 
8216 
9641 
1 07 1 
25o6 
3945 
5389 
6837 



8785 
...3 

1224 
2449 

3677 
4909 
6144 
7382 
8624 
9869 
1 1 18 
2371 
3627 
4886 
6149 
74i6 
8686 
9960 
1238 
25i9 
38o4 
5093 
6386 
7682 
8982 
286 
1594 
2906 
4222 
554i 
6865 
8192 
9524 
0859 
2199 
3542 
4890 
6242 
7598J781 
8958 

322 
169X 

3b64 
4441 

5822 

7208 

8598 
9992 
I39I 
2795 

42o3 
56i5 
7o32 
8453 
9879 
i3io 
2745 
4i85 
563o 



206 
1428 
2654 
3882 
5ii4 
635o 
7589 
883 1 

77 
1 32 7 
258o 
3836 
5096 
636o 
7627 
8898 
,173 
i45i 
2733 
4019 
53o8 

^6Q2 

7899 
9199 

5o4 
i8i3 
3i25 
4441 
5762 
7086 
84i4 
9746 
I082 
2422 
3767 
5ii5 
6468 
24 
9185 

55o 



7079 



1919 
3293 
4671 
6o53 
7439 
883o 

225 
1625 
3029 

4438 
585i 
7268 
8691 
.117 
1 549 
2985 
4426 
5871 
7321 



9191 
^4i6 
i632 
2858 
4087 
5320 
6556 

779^ 
9039 
.285 
i535 
2789 
4o46 
5307 
6571 
7&39 
9111 
386 
i665 

2947 
4234 
5524 
6818 
aii5 
9417 
722 

203l 

3344 
4661 
5982 
7307 

8636 
9968 
i3o5 
2^46 
3991 
5346 
6693 
8o5i 
9412 
778 
2i48 

3522 

4901 
6284 
767 1 
9062 
.458 
1859 
3264 
4673 
6087 
75o5 
8928 
.356 
1788 

3225 

4666 
6112 
7563 



9394 
.6i3 
1 836 
3o63 
4293 
5526 
6763 
8oo3 
9246 
.493 
1744 
2998 
4256 
55i7 
6782 
8o5i 
9323 

599 
1878 
3i6i 
4448 
5739 
7034 
8332 
9634 

940 

225o 

3563 
4881 
6202 
7528 
8857 
191 
1 528 
1^870 
4216 
5565 
6919 
8277 
9640 
1006 
2377 
3752: 
5i3i 
65i4 



7902 
9295 
.691 
2092 
3498 
4908 
6323 
7-^42 
9160 
594 
2027 
3465 
4907 
6354 
7806 



59 
-58 
57 
56 
55 
54 
53 

52 

5i 
5o 

49 
48 

47 
46 
45 
44 
43 
42 
4i 
40 

39 
38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 

28 
27 
26 

25 

24 

23 
22 
21 
20, 

;i 

i6 
i5 
i4 
?3 
12 
n 
10 

9 

8 

7 
6 
5 
4 
3 
2 
I 
o 



50" I 40" 30" ' 20" 10"' 



.o58o48 829 



ti. 

9506 

I I • 060968 
2435 
3907 
) 5384 
6866 
8^53 
9845 

I I. 071 342 
2844 
435i 
5864 
7381 
8904 

n .080432 
1966 
35o5 
5o49 
6599 
8x54 



9749 

I2I2 

268ct 
4i53 
563i 
71x3 
8601 

1592 
3095 
46o3 
6116 
7635 
9159 
0688 

2222 
3762 
5307 

6858 
84i4 



971 
1.1.09128X 

2853t3 
443o 



59975 



1 543 
ii5 

4694 



60x36278 



7602 
9197 

11.100797 
24o4 
4oi6 
5634 
7258 
888S 

II. I 16524 
2167 
38i5 
5470 
7i3i 
8798 

11.120471 

2l5l 

3838 
553i 
723© 
8936 

ii.i3o649 
2368 
4094 
5^27 
7567 
93x4 

11.141068 
2829 
4597 
6372 
8i54 
9943 

ii.i5i74o 
3545 



7868 
9463 
1 06 5 
2672 
428$' 
5904 
7529 
916P 
0798 
2441 
4090 
5746 
7408 
9076 
0751 
9432 
4ii9 
58i3 
75i4 
9221 
0935 
d656 
4363 
6117 
7858 
9606 9898 



8533 

9993 
i456 
2925 
4399 
5877 
7361 
885o 
.343 

3346 
4855 
6369 
7888 
94i3 
0943 
2478 
4019 
55j65 
7117 
8674 

236 

i8o4 
3378 

49S7 
6542 
8i33 
9730 
•I 332 
2940 
4555 
6175 
7801 
9433 
1071 
27x5 
4366 
6023 
7686 
9354 
io3i 
2713 
44oi 
6696 
7798 
9506 
1221 
2943 
4671 
6407 
8x49 



8776 
.236 
1 701 
3170 
4645 
6124 
7609 
9098 
593 
2092 

3597 
5i07 
6622 
8i42 
9668 

"?? 
27315 

4276 

5823 

7376 

8934 

497 
2066 

364i 

5221 
6807 
8399 
9996 
1600 
3209 
4924 
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43 
42 
4i 
•4o 
39 
38 

^ 
36 

35 

34 

33 

32 

3i 



2329 

5254 
8199 
ii64 



29 

28 

26 



3650 4x49 25 



24 

23 



8267 8795 



1444 
4^45 
7869 
xiif 



43904938 



7688 



7154 
181 

3228J23 
21 
2P 

^9 

18 

17 
16 

i5 
i4 
i3 

13 
II 



6298 

9388 
25oi 
5637 



1976 
5x8o 
8409 
1661 



37994358 



8340 

i566io 

49x9 



7733I8298 
1702 
5i34 
8593 



1x33 
456o 
80 1 5 



1497 2080 



442050075595 



85469 

2Il3 

5711 



1x38* 
2711 
(53 1 3 



«0" 



Co-tTOgttit oft D^ywjiea, 



50" 40« 30^ 20" 10'^ 



Co-tftiigent of 2 Begfrees. 



P. Fart 



5 1" 1^ 3" 4^ 5" 6*^ 7" $" 9" 
\ S5 6f 104 138 17d 20r 94ft 276 311 



P.Part 



i 1" 2" 
{48 97 



3/r 4lr/ ^M g/; jf, g// ^n 

145 193 24S 290 33S 387 435 
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Logarithmic Sinks. 



Sine of 88 Degrees. 



0" 



10* 



20" 30« 



9742 
9746 
9761 
9755 
9759 
9763 
9767 
9773 
9776 
9780 
9784 
9788 
9792 
9795 

9799 
9803 



¥f 



50" 



Sine of 89 Degrees. 



0" 



18" 20" 



30" 40" 5^ 



OS 

I 
2 

3 
4 
5 
6 

7 
, 8 

9 

109 
II 
la 
i3 
i4 
i5 
16 

17 

18 

19 

209 

21 

22 

23 

^4 

25. 
|26 

27 
28 
29 

309 
3i 

32 

33 
34 
35 
36 
37 
38 

39 

4o^ 

4i 

42 

43 

44 

45 

46 

47 
48 

5o< 
5i' 

52 

53 
54 
55 
56 
57 
58 
.59 



.999735 
9740 
9744 
9748 



9736 
9740 
9745 
9749 



9753 9753 



9757 
9761 
9765 
9769 

9774 

.999778 
9702, 
9786 
9790 

. 9794 
9797 
98jbi 
9805 
9809 
9813 

.999816 
9820 
9824 
9827 
9831 
9834 
9838 

' 9841 



9737 
974i 
9746 
9750 
9754 



9738 

9743 

9747 
9751 



9739 
9743 
9748 
9762 



9.758 9758 



9756 9756 



9762 
9766 
9770 
9774 



9763 

9767 
9771 
9775 



9778' 9.779 



9782 
9786 
9790 

9794 
9798 
9802 
9806 



9.783 
9787 
9791 
9795 

9799 
9803 
9806 



9760 
9764 
9768 
9772 

9776 
9780 
9784 
9788 
9792 
9796 



9760 
9765 
9769 
9773 

9777 
9781 
9785 
9789 
9793 
9797 



9800 9801 



9804 



9.999934 



9934 



98<3k998io 



9807 9808 



98.139^14 
9817 
9821 



9817 
9820 



9824 9826 



9828 
9831 
9835 
9838 
9842 



9^449845 



9848 
9852 
9855 
9858 
9861 
9865 
9868 
9871 
9874 

9877 
9880 

9883 
9886 



9848 
.999851 

9854 

9858 

9861 

9864 

9867 

9870 

9873 

9876 

9879 
.999882 

9885 

9888 

9891 
' 9894 

.9897 

9899 

9902 

9905 

9907 
.999910 

9913,. 

99J5 99 

- 9918 

9920 

9922 

. 9925 

99^7 
9929 
9932 



9828 
9832 
9835 
9839 
9842 
9846' 



9&11 
98x4 
98x8 
9822 
9825 
9829 
9832 
9836 
9839 



9804 43 

9808 ' 

9812 

9816 

9819 

9823 

9827 

9830 



9811 
9815 
9«i9 
9822 
9826 
9829 
983^9834 



9836 
9840 



98439843 
9846 '^' 



9892 
9894 
9897 
9900 
9903 
9905 
9908 
9910 
99x3 
i5 
9918 
9920 
9923 
9925 
9927 
9930 
9932 



98499849 

9852.9853 

98569856 

98599859 

9862'9863 

9865.'9866 

98689869 

9871987: 

98749875 

9877987« 

988059881 

98839834 

98869^87 

98899890 

9892*9892 

9895I9895 

9898 ^ -^ 

990019901 

9903 9903 

9906*^9906 



9908 
991 1 
9913 
9916 
9918 
9921 
9923 
9926 
9928 
9930 
99^2 



9847 
9850 
9853 
9857 
9860 
9863 
9866 
9869 

987? 
9875 
9878 
9881 
9884 
9887 
9890 
9893 
9896 
9898 9898 
9901 
9904 
9^06 

9909. 
9912 

9914 
9917 
9919 
9922 
9924 
9926 
9929 
9931 
9933 



9909 
991 1 
9914 
9916 

9919 
9921 
9924 
9926 
9928 
9931 
9933 



9837 
9840 
9844 
9847 
985 1 

9854 
9857 
9860 
9864 
9867 
9870 
9873 
9876 
9879 
9882 
9885 
9888 
9891 
9893 
9896 
9899 
9902 
9904; 
9907 
9910 
9912 
9915 
9917 
9920 
9922 
9924 
9927 
9929 
9931 
9933 



9936 9936 



9938 
9940 
9942 
9944 
9946 
9948 
995.0 
9952 
9.999954 



9939 
9941 
9943 



9935 
9937 

9939 
9941 
9943 



9945 9945 



9947 

9949 
9951 

9953 

9954 



9947 
9949 
995 



9935 
9937 
9939 
9941 
9943 
9945 
9947 

9949 
9951 



9935 
9937 
9940 
994a 



9936 
9938 
9940 
9942 



9944 9944 



9946 
9948 



9946 
9948 



9950 9950 



9953 9953 



9955 



9956 9956 9956 



9968 



9958 



9959 9960 



9961 
9963 



9961 
9963 



9964 9965 



9966 
9968 
9969 
9.999971 
9972 

9973 
9975 

9976 
9977 
9979 
9980 
9981 



9966 
9968 
9969 
9971 
9972 

9974 
9975 
9976 
9978 

9979 
9980 

9981 



9958 
9960 
9962 
9963 
9965 
9967 
9968 



9955 
9957 



9952 
9953 
9955 
9957 



9952. 
9954 
9956 
9967 



995999599959 



99609961 



9962 

9964 
996S 
9967 
9968 



99709970 



9971 
9973 
9974 



9971 
9973 
9974 



9977 



9982 9983 



9.999983 



9984 



9985,9985 



9986 
9987 
9988 
9989 
9989 
9990 
9991 
9992 
9.999993 
9993 

9994 
9995 
9995 
9996 
9996 
9997 
9997 
9998 

9.999998 
9999 
9999 
9999 
9999 

0.00000.0 
0000 
0000 
0000 
0000 



9986 

9987 
9988 
9989 
9990 
9990 
9991 
9992 
9993 
9993 

9994 
9995 
9995 
9996 
9996 
9997 
9997 
9998. 

9998 
9999 
9999 
9999 
9999 
0000 
0000 
0000 
0000 
0000 



9975I9976 

9977 
9978 

9979 
9980 
9982 
9983 
9984 
9985 
9986 
9987 
9988 
9989 
9990 
9991 
9991 
9992 
9993 
9994 

9994 
9995 
9995 
9996 
9997 
9997 
9997 
9998 
9998 

9999 
9999 
9999 
9999 



9962 
9964 
9965 
9967 
9969 
9970 
9972 
9973 
9974 
9976, 
9977 



9978 9978 
99799980 



9981 
9982 
9983 
9984 
9985 
9986 

9987 
9988 
9989 
9990 

999 
9992 

9992 
9993 
9994 
9994 
9995 
9996 
9996 
9997 
9997 
9998 



9981 
9982 
9983 
9984 
9985 



9961 
9963 
9064 
9966 
9967 

9969^4 

9970 

9972 

9973 

9975 

9976 

9977 

9979 
9980 
9981 
9982 
9983 
9984 
9985 



i2 

57 

56 
55 
54 
53 
5a 
5i 
5o 

49 
48 

47 
46 
45 
44 
4a 

4a 



9986 9986 



9987 
9988 

99S9 
9990 
9991 
9992 
9992 
9993 
9994 
9994 
9.995 
9996 
9996 
9997 
9997 
9998 



99989998 



0000 
0000 
0000 
0000 



9998 
9999 
9999 
9999 
9999 
0000 
0000 
0000 
0000 
0000 



9987 
9988 
9989 
999<> 
9991 
9992 
9993 
9993 

9994 
9995 
9995 
9996 
9996 
9997 
9997 
9998 
9998 
9998 
9999 
9999 
9999 



9998 
9999 
9999 
9999 

9999 
0000 0000 



0000 

QOOO 
0000 
0000 



0000 
0000 
0000 
0000 



I 

4o 

39 
38 

37 
36 
35 
34 
33 

32 

3i 
3o 
29 
28 
27 
26 

25 

24 

23 
22 
21 
20 

19 

18 

17 
16 

i5 
i4 
i3 
12 
II 
10 

9 
8 

7 
6 
5 
4 
3 
a 
I 
o 
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90" 



40" 30" 



'W 



10" 



00" 



50"; 40" 30" 20" 10" 



,Co-Bine of 1 Degree. 



// 2" 3'' A" b" 6" 7" %" 9" 
0. 1 



Co-sine of Degree. 



P.Partr] 



w 



P P--f 5 1'' ^" 3" A" 5" 6" 7" 8" 9" 
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i 


Tangent of 88 Degrees. 




P. Put 

tol". 


(/' 


10" 


20" 


30*^ 


40" 


50" 





11.4569x6 
46o553 


11.457620 


11.458x25 


IX. 468731 


XI. 459338 


11.459945 


u 


60.6 


I 


46ii63 


46x773 


462383 


462996 


4636o8 


61. X 


d 


464^21 


464836 


46545 X 


466067 


466684 


467302 


57 


61.6 


3 


467920 


468540 


469160 


469782 


470404 


471027 


56 


62.2 


4 


47i65i 


472276 


472902 


473528 


474i56 


474785 


65 


62.7 


5 


475414 


476044 


476676 


477^08 


477941 


478576 


54 


63.3 


6 


479210 


479846 


480482 


48x120 


481769 


482398 


63 


63.8 


7 


483o39 


483680 


484323 


484966 


486^11 


486266 


52 


64.4 


8 


48690a 


487549 


488x98^ 


488847 


499497 
493418 


490148 


5x 


65.0 


9 


490800 


491453 


492x07 


492762 


494076 


5a 


65.5 


lo 


11.494733 


11. 495392 


11.496062 


IX. 49671 3 


XI. 497^75 


11.498038 


49 


66.1 


II 


498702 


499^67 


5ooo33 


500700 


5oi368 


5o2o37 


48 


66.8 


12 


502707 


603378 


6o4o5i 


^ 5o47«4 


605398 


606073 


47 


674 


i3 


. 506750 


607427 


608106 


608786 


6<^9466 
5x3572 


5ior48 


46 


68.0 


i4 


5io83o 


5ii5i4 


6x2199 


5x2885 


. 614260 


45 


68.6 


i5 


5 I 4950 


5i564o 


5x633x 


617024 


6x77x7 


5i84i2 


44 


69.3 


i« 


519108 


619805 


620603 


621202 


62x903 


622604 


43 


70.0 


^7 


523307 


524010 


624716 


626421 


626x28 


628837 


42 


70.7 


i8 


527546 


628267 
632645 


628969 


629682 


530396 


53IIXX 


4i 


71.3 


^9 


53x828 


633264 


533984 


6.34706 


535428 


4o 


72.1 


20 


n.536i5i 


11.536876 


IX. 537602 


II.638330 


11.539068 

543455 


11.539788 


39 


72.8 


21 


540619 


541261 


541984 


542719 


544^92 


38 


73.6 


22 


544930 


546670 


6464n 


547x53 


647896 


54864X 


37 


74.3 


23 


549387 


660134 


56o883 


55 I 632 


652384 


553x36 


36 


76.0 


24 


553890 


554645 


556401 


666x59 


666918 


567678 


35 


76.8 


25 


558440 


559203 


669967 


660733 


66x600 


662268 


34 


76.6 


26 


563o38 


, 663809 


564681 


666365 


666i3o 


666907 


33 


77*5 


27 


567685 


568464 


669245 
673969 


670027 


6708x1 


671.596 


32 


78.3 


28 


572382 


6731.70 


674760 


675542 


576336 


3i 


79.1 


29 


577131 


677928 


678726 


"* 6 79626 


.680326 


68x128 


3o 


80.0 


3o 


II. 581932 


ri. 682737 


n. 583544 


11.584353 


ifi. 585x63 


11.585074 
690874 


It 


80.9 
81.8 


3i 


586787 


687601 


5884x7 


689235 


690064 


3a 


591696 


692620 


693345 


694172 


696000 


696830 


27 


82.8 


33 


596662 


697495 


698330 


699x66 


600004 


600844 


26 


83.7 


34 


601 685 


602628 


603372 


6042x8 


6o5o66 


6059x6 


26 


84.7 


35 


606766 


607619 


608474 


609330 


6x0x87 


6xjo47 


24 


86.7 


36 


61 1908 


612771 


6i3636 


6i45o2 


6x5370 


6x6240 


23 


86.7 


37 


617111 


6x7986 


6x886o 


619737 
625o36 


6206x6 


621496 


22 


87.8 


38 


622378 


623262 


624147 


626924 


626816 


2X 


88.8 


39 


627708 


628603 


629600 


63o399 


63x299 


63220X 


20 


89.9 


4o 


ii.633io5 


I.I.6340I2 


11^634919 


11.636829 


I I. 636741 


11.637655 


19 


91.1 


4i 


638570 


639488 


64o4o7 


64x329 


642262 


, 643177 


18 


92.2 


42^ 


644io5 


645o34 


646966 


646899 


647834 


64877 X 


17 


93.4 


43 


6497" 


660662 


661696 


65a54i 


663488 


654438 


x6 


94.6 


44 


655390 


666343 


667299 


658267 


6692x7 
666023 


660179 


x5 


96.9 


45 


661 i44 


662110 


663079 


664060 


666998 
671896 


i4 


97.2 


46 


666975 


667955 
673879 


668936 


669920 
^ 675a7X 


670907 


x3 


98.5 


47 


672886 


674874 


676871 


677873 


X2 


99.8 


48 


678878 


679885 


680894 


681906 


682919 


683935 


XX 


IOX.3 


49 


684954 


"686976 


686998 


688024 


689062 


690083 


XO 


102.7 


5o 


11.691116 


I I. 692 16 I 


II. 693189 


11.694230 


11.696273 


XI. 696318 


I 


104.2 


5i 


697366 


698417 


699470 


700626 


701684 


702645 


106.7 


5a 


703708 


704774 


706843 


706914 


707988 


709066 
716681 


7 


107.2 
108.9 
no. 5 


53 


710144 


71 1226 


7i23ix 


713398 


7x4488 


6 


54 


7L6677 


7x7776 


718876 


719980 


721087 


722196 


5 


55 


723309 


724424 


726642 


726663 


727J87 


728914 


4 


iia.2 


56 


730044 


731176 


7323x2. 


733451 


734692 


736737 


3 


ix4*o 


57 


736885 


738o35 


739x89 


74o346 


74x606 


742669 


2 


1x5.8 


58 


743835 


746004 


746177 


747352 


748631 


749713 


I 


XX7.7 


59 


760898 


762087 


753279 


764474 


766672 


766874 





X19.7 




60* 


60" 


^ 40" 


' 30" 


SO" 
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Co-tangent 


of 1 Degree 
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AuxiLtAKT Table for Sinks, dec. 



1 




1 


Degree. 




1 


J 


1 Degree. 




X-%"^- 


X"i^ 


"^.^ 


n^A^ 


^A^ 


"TiTA^^ 


o 





4.685575 


4.685575 


i5.3i4425 


60 


36oo 





4.685553 


4.685619 


i5.3i438i 


60 


60 


I 


5i^ 


575 


425 


u 


366o 


I 


552 


620 


38o 


59 


I do 


2 


575 


575 


425 


3720 


2 


55i 


622 


378 


58 


180 


3 


575 


575 


425 


57 


3780 


3 


55i 


6a3 


377 


57 


240 


4 


575 


575 


425 


56 


384o 


4 


55o 


dsS 


375 


56 


3oo 


5 


575 


^ 575 


425 


55 


3900 


5 


549 


627 


373 


55 


36o 


6 


575 


575 


425 


54 


3960 


6 


548 


6^8 


372 


54 


4ao 


7 


575 


575 


425 


53 


4020 


7 


547 


63o 


370 


53 


480 


8 


574 


576 


424 


52 


4080 


8 


547 


632 


368 


52 


540 


9 


574 


576 


4a4 


5i 


4i4o 


9 


546 


G'^.3 


367 


5i 


600 


10 


4.685574 


4.685576 


i5.3i4424 


5o 


4200 


10 


4.685545 


4.685635 


l5,3i4365 


5o 


6G0 


II 


574 


576 


424 


49 


4260 


II 


544 


637 


363 


49 


720 


I? 


574 


577 


423 


48 


4320 


12 


543 


638 


362 


48 


780 


i3 


574 


577 


423 


47 


438o 


i3 


542 


64o 


36o 


47 


84o 


i4 


574 


577 


423 


46 


4440 


i4 


54i 


642 


358 


46 


900 


i5 


573 


578 


422 


45 


45oo 


i5 


540 


644 


356 


45 


960 


16 


.573 


57S 
578 


422 


44 


456o 


16 


539 


646 


354 


44 


1020 


17 


573 


422 


43 


4620 


17 




647 


353 


43 


1080 


18 


573 


579 


421 


42 


4680 


18 


538 


649 


35i 


42 


ii4o 


19 


573 


579 


421 


4i 


4740 


19 


537 


65i 


349 


4i 


1200 


20 


4.685572 


4.685580 


i5.3j442o 


4o 


4800 


20 


4.685536 


4.685653 


i5.3i4347 


4o 


1260 


21 


572 


58o 


420 


39 


4860 


21 


535 


655 


345 


39 


l320 


22 


572 


58 1 


419 


38 


4920 


22 


534 


657 


343 


38 


i38o 


23 


572 


58i 


4i8 


37 


4990 


23 


533 


659 


341 


37 


i44o 


24 


571 


582 


36 


5o4o 


24 


532 


661 


339 


36 


i5oo 


25 


571 


583 


417 


35 


5ioo 


25 


53i 


663 


337 


35 


i56o 


26 


57, 


583 


4i^ 


34 


5i6o 


26 


53o 


665 


335 


34 


1620 


27 


670 


584 


4i6 


33 


5220 


27 


529 


668 


332 


33 


1680 


28 


570 


584 


4i6 


32 


5280 


28 


527 


670 
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9®94 


2706 


45 


i6 


4o25 


902a 


.'-'3861 


8536 


3o45 


7383 


1544 


5526 


9322 


2931 


44 


17 


4376 


9J^ 


4io6 


8780 


' 3286 


7620 


1779 


5757 


955 X 


3x56 


43 


18 


4528 


9519 


4352 


9023 


3526 


7858 


20l3 


5988 


9779 


338x 


42 


'9 


4779 


9768 


4598 


9266 


3766 


'8x>95 


2248 


6220 


620007 


S606 


4i 


20 


5o5o3o 


520016 


534844 


549509 


564007 


578332 


592482 


60645 1 


620235 


633831 


4o 


21 


5281 


0265 


5090 


9752 


4247 


8570 


2716 


6682 


0464 


4o56 


59 


22 


5532 


o5i3 


5335 


9995 


4487 


8807 


2951 


6914 


0692 


4281 


38 


23 


5783 


0761 


558i 


55o238 


4727 


9044 


3x85 


7145 


0920 


45o6 


37 


24 


6o34 


loio 


5827 


o48i 


4967 


9281 


3419 


7376 


ii48 


4731 


36^ 


25 


6285 


1258 


6072 


0724 


5207 


9518 


3653 


7607 


1376 


4955 


35 


26 


653^ 


i5o6 


63i8 


0966 


5447 


9755 


38^7 


7838 


x6o4 


5i8o 


34 


27 


6786 


1754 


6563 


1200 


5687 


9992 


4l2I 


8069 


i83x 


54o5 


33 


28 


7037 


20O2 


6809 


i452 


5927 


580229 


4355 


83oo 


2069 


5629 


32 


29 


7288 


225l 


7054 


1694 


6166 


o466 


4589 


853i 


2287 


5854 


3x 


3o 


507538 


522499 


537300 


551937 


5664o6 


580703 


594823 


608761 


6225i5 


636078 


3o 


ai 


7789 


2747 


7545 


2180 


6646 


0940 


5o57 


8992 


2742 


63o3 


^2 


32 


8o4o 


2995 


7790 


2422 


6886 


1176 


5290 


9223 


2970 


^527 


28 


33 


8290 


3242 


8o35 


2664 


7125 


i4i3 


5524 


9454 


3x97 


6761 


27 


34 


854i 


3490 


8281 


2907 


7365 


i65o 


5758 


9684 


3425 


6976 


26 


35 


8791 


3738 


8526 


3i49 


7604 


1886 


5991 


9915 


3652 


7200 


25 


36 


9041 


3986 


8771 


3392 


7844 


2123 


6225 


610x45 


388o 


7424 


24 


37 


9292 


4234 


9016 


3634 


8o83 


2359 


6468 


0376 


4107 


7648 


23 


.38 


9542 


4431 


9261 


3876 


8323 


2596 
2832 


6692 


0606 


4334 


7872 


22 


39 


9792 


4729 


9506 


4118 


8562 


6925 


o836 


456i 


8096 


21 


40 


5 I 0043 


524977 


539751 


554360 


568801 


583069 

33o5 


597169 


61 1067 


624789 


638320 


20 


4i 


0293 


5224 


9996 


4602 


9040 


7392 


1297 


5oi6 


8544 


W 


42 


o543 


6472 


54o24o 


4844 


9280 


3541 


7625 


1627 


5243 


8768 


18 


43 


0793 


5719 


o485 


5o86 


gsi 


3777 


7858 


1767 


5470 


8992 


n 


44 


X043 


5967 


0730 


5328 


4oi4 


8092 


1987 


5697 


9216 


x6 


45 


1293 


6214 


0974 


5570 


9991 


425o 


832$ 


2217 


5923 


9439 


x5 


46 


1 543 


646i 


J219 


58i2 


570236 


4486 


8558 


2447 


6x5o 


9663 


i4 


47 


1793 


6709 


1464 


6o54 


0475 


4722 


8791 


a677 


6377 


9»86 


i3 


48 


2043 


6956 


1708 


6296 


0714 


4^58 


9024 


2907 


6604 


640110 


12 


49 


2293 


7203 


1953 


6537 


0952 


5194 


9266 


3x37 


683o 


o333 


II 


5o 


512543 


527450 


542197 


556779 


571191 


585429 


599489 


613367 


627067 


64o557 


lO 


5i 


2792 


7697 


2442 


7021 


i43o 


5665 


9722 


3596 


7284 


0780 


9 


5? 


3o42 


7944 


2686 


7262 


1669 


.5901 


9955 


' 3826 


7610 


ioo3 


8 


53 


3292 


8191 


2930 


75o4 


1907 


6137 


600188 


4o56 


7737 
7965 


1226 


7 


54 


354i 


8438 


3174 


7745 


2i46 


6372 


0420 


4285 


x45o 


6 


55 


3791 


8685 


3419 


7987 


2384 


6608 


0653 


45i5 


8x89 


1673 


5 


56 


4o4o 


8932 


3663 


8228 


2623 


6844 


o885 


4744 


84x6 


1896 


4 


57 


4290 


9179 


3907 


8469 


2861 


7079 


1118 


4974 


8642 


2119 


3 


58 


4539 


9426 


4i5i 


8710 


3ioo 


73i4 


i35o 


52o3 


8868 


2342 


2 


59 


4789 


9673 


4395 


8952 


3338 


7550 


i583 


5432 


9094 


2565 


X 




69° 


58° 


67° 


66° 


56° 


54° 


63° 


62° 


51° 


60° 


i 


Natural Co-sines. 


to 1". 4. 18 


4.i3 


4.09 


4.04 


4.00 


3.95 


3.96 


3.85 


S,8o 


3.74 
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■i 


30^ 


31° 


32° 


33° 


34° 


35° 


36° 


37° 


38° 


39°* 







577350 


600861 


624869 


649408 


674509 


700208 


726543 


753554 


781286 


809784 


60 


I 


7738 


1257 


5274 


9821 


.4932 


o64i 


6987 


4oio 


1.754 


8job66 


59 


a 


81J36 


i653 


5679 


650235 


5355 


1075 


7432 


.4467 


2223 


o746f 


58 


3 


85i4 


2049 

2445 


6o83 


0649 


lilt 


1 509 


. 7877 


4923 


•' 2692 


i^3o 


57 


4 


8903 


6488 


1 663 


1943 


8321^ 


538o 


3i6i 


1712 


56 


5 


9291. 


2842 


. 6894 


1477 


6627 


2377 


8767 


5837 


363i 


2195 


55 


6 


9680 


3239 


7299 


1892 


705 1 


2812 


9213 


6294 


. . 4ioo 


2678 


54 


7 


58oo68 


3635 


7704 


23o6 


7475 


3246 


9658 


6751 


4570 


. 3i6i 


53 


8 


0457 


4o32 
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2721 


7000 
8324 
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730 I o4 


7309 


5o4o 
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52 


9 


o846 


4429 


85i6 


3i36 


4ii6 


o55o 


7667 


55io 
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5i 


10 


581235 


604827 


628921^ 


653551 


678749 


^o455i 


730996 


758125 


785981 


814612 
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II 


1625 


5224 


9327 


. 3966 


9174 


4987 


1443 


8583 
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' 5096 


49 


12 


20l4 


5622 


9734 


4382 


680025 


5422 


1889 


9041 


6922 


558o 


48 


i3 


24q3 


6019 


63oi4o 


4797 


5858 


2336 


9500 


7394 


,6o65 


47 


i4 


2793 


6417 


o546 


52i3 


' o45o 


6294 


2783 


9959 


7865 


6549 


46 


i5 


3i83 


68i5 


0953 


5629 


0876 


6730 


323o 


760418 


8336 


7034 


45 


i6 


3573 


7213 


i36o 


6045 


l302 


7166 


, 3678 


0877 


8808 


-7519 
8oo5 


44 


17 


3o63 
4353 


761 1 


1767 


646 1 


1728 


7603 


4i25 


i336 


9280 


43 


18 


8010 


2174 


6877 


2i54 


. 8039 


4573 


1796 

2256 


9752 


8491 


42 


'9 


4743 


84o8 


258i 


7294 


258o 


8476 


5o2i 


790225 


8976 


4i 


20 


585 I 34 


608807 


632988 


657710 


683oo7 


70891? 
9350 


735469 


762716 


790697 


«i9463 


4o 


21 


5524 


92q5 


3396 


8127 


3433 


5917 


3176 


1170 


9949 


^9 . 


22 


5915 


9604 


38o4 


8544 


386o 


9788 


6366 


3636 


, 1643 


820435 


38 


23 


63o6 


6iooo3 


421 1 


8961 


^ 4287 


710225 


. 68i5 


Si 


21 17 


0922 


37 


24 


6697 


o4o3 


4619 


9378 


4714 


o663 


73^4 


2590 


1409 


36 


25 


7088 


0802 


5027 


9796 


5j42 


IIOl 


7713 


5oi9 


3o64 


lltl 


35 


tk6 


7479 


1 20 1 


5436 


660214 


5569 


1539 


8162 


5480 


3538 


34 


27 


7870 


1 601 


. 5844 


. o63i 


5997 


1977 


861 1 


5941 


4oi2 


2872 


33 


28 


826^ 


2001 


6253 


1049 


6425 


2416 


/9061 


64o3 


4486 


336o 


32 


29 


8653 


24oi 


6661 


1467 


6853 


2854 


951 1 


6865 


4961 


3848 


3i 


3o 


589045 


612801 


637070 


661886 


687281 


713293 
3732 


739961 


767327 


795436 


824336 


3o 


3i 


9437 


320I 


7479 


23o4 


8i38 


7404 1 1 


7789 


591 1 


4825 


29 


32 


9829 


36oi 


7888 


2723 


4171 


0862 


8^52 


- 6386 


53x4 


28 


33 


590221 


4002 


8298 


3i4i 


8567 


46ii 


l3l2 


8714 


6862 


58o3 


27 


34 


061 3 


4402 


8707 


356o 


8995 


'5o5o 


1763 


9*77 


7337 


6292 
678a 


26 


35 


1006 


48o3 


9117 


im 


9425 


5490 


22 14 


9640 


7813 


25 


36 


1398 


52o4 


9527 


9854 


5930 


2666 


770104 


8290 


7272 


24 


37 


1791 


56o5 


9937 


48i8 


690283 


6370 


3117 


o567 


8766 


7762 


a3 


38 


2i84 


6006 


64o347 


5237 


0713 


6810 


3569 


i63i 


9242 


8252 


22 


39 


2577 


64o8 


0757 


5657 


1143 


7250 


4020 


1495 
771959 


9719 


8743 


21 


4o 


592970 


616809 


641167 


666077 


691572 


717691 
8i32 


744472 


800196 


8292^34 


20 


4i 


3363 


721 1 


1578 


6497 


2oo3 


4925 


2423 


' 0674 


9725 


19 


42 


3757 


7613 


1989 


6917 
7337 


2433 


8573 


.5377 


2888 


ii5i 


83o2i6 


18 


43 


4i5o 


8oi5 


2399 


2863 


9014 


583o 


3353 


1629 


0707 


^7 


44 


4544 


8417 


2810 


7758 


3294 


9455 


6282 


38i8 


2W)7 


1199 


16 


45 


4937 


8819 


3222 


8179 


3725 


9897 


6735 


' 4283 


2585 


1691 


i5 


46 


«533] 


9221 


3633 


8599 


4i56 


720339 


7189 


4748 


3063 


2i83 


i4 


47 


' 5725 


9624 


4o44 


9020 


-4587 


0781 


7642 


52i4 


3542 


2676 


i3 


48 


'6120 


620026 


4456 


9442 


5oi8 


1223 


8096 


568a 


402I 


3169 


12 


49 


65i4 


0429 


4868 


9863 


i45o 


1 665 


8549 


6i46 


45oo 


36B2 


11 


5o 


596908 


620832 


645280 


670284 


695881 


72^108 


749003 


.776612 


'til 


834x55 


10 


5i 


73o3 


1235 


5692 


0706 


63i3 


255o 


9458 


7078 


4648 


I 


52 


7698 


i638 


6io4 


1128 


6745 


2993 


9912 


7545 


5938 


5x42 


53 


8093 


2042 


65i7 


, i55o 


7177 


3436 


75o366 


8012 


64i8 


5636 


7 


54 


8488 


2445 


6929 


1972 


761 


3879 


0821 


8479 


6898 


6i3o 


6 


55 


8883 


2849 


7342 


2394 


8042 


4323 


1276 


8946 


7379 


.6624 


5 


56 


9278 


3253 


7755 


2817 


8475 


4766 


1731 


94i4 


7859 


7119 


4 


57 


9673 


3657 


8168 


324o 


8908 
9341 


5210 


2187 


9881 


834o 


7614 


3 


58 


600069 


4o6i 


858 1 


3662 


5654 


2642 


780349 


8821 


8109 


2 


J9 


o465 


4465 


8994 


4o85 


9774 


6098 


3098 


0817 


9302 


8604 


I 




69° 


59° 


57° 


56° 


55° 


54° 


53° 


52° 


51° 


50° 


1 


Natural Co-tangents. 


^- J,/ 6.53 


6.67 


6.82 6.97 


7.14 


7,.3i 


7.5o 


7.70 


7.92 


8.i4 
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Natokal Simxb. 



i 


40° 


41° 


42° 


43° 


44° 


45° 


46° 


47° 


48° 


49° 




o 


642788 


656o59 


669131 


681998 


694658 


707107 


719340 


73x354 


743x45 


754710 


60 


I 


3oio 


6279 


9347 


2211 


4868 


7S12 


9542 


i552 


3339 


4900 


II 


3 


3233 


649« 


9563 


3424 


5077 


75i8 


9744 


1750 


3534 


5o9x 


3 


3456 


6717 


9779 


. 3636 


5286 


7724 


9946 


1949 


3738 


5383 


57 


4 


3679 


6937 


9995 


2849 


5495 


7929 


720148 


S147 


3933 


5472 


56 


5 


3901 


71 56 


6702 I I 


3o6i 


5704 


8134 


0349 


8345 


4117 


5663 


55 


6 


4i34 


7375 


0427 


3374 


S913 


8340 


o65i 


2543 


43x3 


5853 


54 


7 


4346 


7594 


0642 


3486 


6122 


8545 


0753 


2741 


45o6 


6044 


53 


8 


4569 


7814 
8o33 


o858 


3698 


633o 


8750 


0954 


3939 


4700 


6334 


52 


9 


4791 


. 1074 


391 1 


6539 
696748 


8956 


ii56 


3i37 


745088 


6435 


5x 


lo 


645oi3 


658352 


671389 


684123 


709161 


731357 


733334 


7566x5 


5o 


li 


5236 


8471 


i5o5 


4335 


6957 


9366 


x559 


3532 


5383 


68o5 


ji 


13 


5458 


8689 


1731 


4547 


7i65 


9571 


1760 


3730 


5476 


6995 


i3 


568o 


8008 
9"7 


1936 


4759 


7374 


9776 


1962 


3927 


5670 


7x85 


47 


i4 


6902 


8l5l 


4971 


7582 


9981 


3i63 


4i25 


5864 


7375 


46 


1.5 


6124 


9346 


a367 


5i83 


7790 


710185 


2364 


4323 


6057 


7565 


45 


i6 


6346 


9565 


2582 


5395 


7999 


0390 


2565 


4520 


635 1 


7755 


44 


I? 


6568 


9783 


3797 


5607 


8307 


0695 


3766 


4717 


^445 


7945 


4S 


i8 


6790 


660002 


3oi3 


58i8 


S4i5 


0799 


2967 


4915 


6638 


8x34 


4a 


19 


7012 


0330 


3328 


6o3o 


8623 


ioo4 


3i68 


5lI2 


6832 


8334 


4i 


20 


647233 


660439 


673443 


686242 


698832 


711209 


723369 


735309 


747035 


7585x4 


4o 


31 


7455 


0657 


3658 


6453 


9040 


i4i3 


3570 


55o6 


7318 


8703 
88o3 
9083 


U 


lt2 


7677 


6875 


3873 


6665 


9348 


1617 


3771 


5703 


74x2 


33 


7898 


1094 


4088 


6876 


9455 


1822 


3971 


5900 


7605 


37 


34 


8120 


l3l2 


43o2 


7088 


9663 


B026 


4172 


6097 


7798 


9371 


36 


35 


834i 


i53o 


4517 


7399 


9871 


23 3o 


4372 


6394 


IVsl 


9461 


35 


36 


8563 


1748 


4732 


7610 


700079 


3434 


; 4573 


6491 


9650 


34 


37 


8784 


1966 


4947 


7721 


0387 


2639 


4773 


6687 


8377 


9839 


33 


38 


9006 


B184 


S161 


7932 


0494 


3843 


■4974 


6884 


8570 


760028 


32 


29 


9227 


3402 


5376 


8i44 


0702 


3o47 


5174 


7081 


8763 


02x7 


3i 


3o 


649448 


662630 


676590 


688355 


700909 


7i335o 


725374 


737277 


748956 


760406 


3o 


3i 


9669 


«838 


56o5 


8566 


1117 


3454 


5575 


7474 


9148 


0595 


It 


33 


9890 


3o56 


6019 


877& 


1324 


3658 


5775 


7670 


9341 


0784 


33 


65oiii 


3373 


6333 


8987 


i53i 


3862 


5975 


7867 


9534 


0972 


27 


34 


o332 


3491 


6448 


9198 


1739 


4066 


6175 


8o63 


9726 


xx6i 


26 


35 


o553 


3709 


6662 


9409 


1946 


4369 


6375 


8359 


9919 


i35o 


25 


36 


0774 


3926 


6876 


9620 


Bi53 


4473 


6575 


8455 


750x11 


i538 


24 


37 


0995 


4i44 


7090 


9830 


236o 


4676 


6775 


865 1 


o3o3 


1727 


23 


38 


1216 


^ 436i 


7304 


690041 


2667 


4880 


6974 


8848 


0496 


X9x5 


22 


39 


1437 


4579 


7518 


035 1 


3774 


5o83 


7174 


9043 


0688 


2xo4 


21. 


40 


65i657 


664796 


677732 


690462 


703981 


715286 


727374 


739339 
9435 


750880 


762292 


20 


41 


1878 


5or3 


i?S 


0672 


8188 


5490 


7573 


X072 


2480 


;i 


43 


3098 


523o 


0882 


3395 


5693 


7773 


9631 


X264 


2668 


43 


23i9 


5448 


8373 


1093 


36oi 


5896 


7972 


9827 


i456 


2856 


17 


44 


2539 


5665 


.8587 


i3o3 


3808 


6099 


8172 


740023 


x648 


3o44 


x6 


45 


3760 


' 5882 


8801 


i5i3 


ioi5 


63o2 


8371 


0218 


i84o 


3232 


x5 


48 


3980 


6099 


9014 


1723 


4e2i 


65o5 


8570 


o4i4 


2032 


3420 


i4 


47 


3300 


63i6 


9228 


1933 


4428 


6708 


8769 


0609 


2223 


36o8 


x3 


48 


3431 


6532 


9441 


2143 


4634 


691 1 


8969 


o8o5 


24x5 


3796 


12 


49 


364i 


666?6l 


9655 


2353 


4841 


7113 


9168 


1000 


2606 


3984 


XI 


5o 


653861 


679868 


692563 


7o5o47 


717316 


729367 


741195 


752798 


764x71 


xo 


5i 


4o8i 


7183 


680081 


3773 


5253 


7519 


9566 


1391 


2989 


4359 


? 


52 


43oi 


7399 


0295 


2983 


5459 


7721 


9765 


1 586 


3i8x 


4547 


8 


53 


4531 


7616 


o5o8 


3192 


5665 


. 7924 


9963 


1781 


3372 


4734 


7 


54 


4741 


7833 


6J2t 


3402 


5873 


8126 


730162 


, 1976 


3563 


492 X 


6 


55 


4961 


8049 


0934 


36ii 


6078 


8320 


o36i 


2171 


3755 


5x09 


5 


56 


5i8o 


8265 


II47 


3821 


6284 


853i 


o56o 


3366 


3946 


5296 


4 


f7 


5400 


8482 


i36o 


4o3o 


6489 
6695 


8733 


0758 


356i 


4i37 


5483 


3 


58 


. 5620 


8698 


1573 


4240 


8936 


0957 


3755 


4328 


5670 


3 


59 


5839 


8914 


1786 


4449 


6901 


9138 


ii55 


3950 


4519 


5857 


1 




49<» 


48° 


47° 


46° 


45° 


44° 


43° 


42° 


41° 


40° 


3 


Natural Co-sinefl. 


P- P- '\ fin 
to 1//. 3.69 


3.63 


3.57 


3.53 


3.46 


3.4o 


3.34 


3.37 


3.8X 


3.i5 





Natujial Tanobwts. 



125 



.5 

8 


40° 


41° 


42^ 


43° 


44° 


46° 


46° 


47° 


48° 


49° 


. 


O 


839100 


869287 


900404 


9325i5 


96^689 


1. 00000 


1.03553 


1.07237 


1.11061 


r.i5o37 


6^ 


I 


9595 


9798 


0931 


3o59 


625i 


oo58 


36i3 


7299 


1126 


5io4 


59 


2 


840091 


870309 


' i458 


36o3 


68i4 


0116 


3674 


7362 


1191 


,5172 


58 


3 


o588 


0820 


1985 
25i3 


4i48 


7377 


. 0175 


3734 


7425 


1256 


5240 


57 


4 


io84 


i332 


4693 


7940 
85o4 


0233 


3794 


7487 


i32i 


..53o8 


56 


5 


i58i 


1843 


3o4i 


52,38 


0291^ 


3855 


7550 


1387 


5375 


55 


6 


2078 


2356 


3569 


5783 


9067 


o35o 


3915 


7613 


1452 


5443 


54 


7 


2575 


2868 


4098 


6329 
6875 


9,632 


o4o8 


3976 


7676 


r5i7 


55ii 


53 


,8 


3073 


338 1 


4627 


970x96 


0467 


4o36 


7738 


1 582 


5579 


52 


' 9 


3571 


3894 


5i56 


,7422 


0761 


o525 


4097 
i.o4i58 


7801 


1648 


5647 


5i 


lO 


844069 


874407 


905685 


937968 


971326 


I.00583 


1.07864 


1.11713 


i.i57i5 


5o. 


II 


4567 


4920 

^ 5434 


62i5 


85i5 


1892 


0642 


4218 


7927 


" 1778 


5783 


49 


12 


5o66 


6745 


9063 


2457 


0701 


4279 


7990 


i844 


585 1 


4B 


i3 


5564 


5948 


7275 


. 9610 


3o24 


0759 


4340 


8o53 


1909 


5919 


47 


i4 


6o63 


6462 


. 7805 


940 I 58 


3590 


0818 


44oi 


8116 


1975 


5987 


46 


i5 


6562 


6976 


8336 


0706 


. 4i57 


0876 


446i 


8179 


2o4i 


6o56 


45 


i6 


7062 


7491 


8867 


1255 


4724 


0935 


4522 


8243 


2106 


6124 


44 


17 


7562 


8006 


9398 


i8o3 


6291 


0904 


4583 


83o6 


2172 


6192 
6261 


43 


i8 


8062 


8521 


9930 


, 2352 


5859 


io53 


4644 


8369 


2238 


42 


19 


856» 


9037 


910462 


2902 


6427 


1112 


4705 


8432 


23o3 


6329 


4i 


20 


849062 


879553 


910994 


943451 


976996 


r.01170 


1.04766 


1.08496 
8559 


I.ia369 


1.16398 


4o 


21 


9563 


880069 


1 526 


4ooi 


7^64 


I'd 29 


4827 


2435 


6466 


39 


22 


85oo64 


o585 


.2059 


4552 


8i33 


1288 


4888 


8622 


25oi 


6535 


38 


a3 


o565 


II 02 


2592 


5l02 


8703 


i347 


4949 


8686 


2567 


66o3 


37 


24 


1067 


1619 


312$ 


5653 


9272 


i4o6 


5oio 


8749 
88i3 


2633 


6672 


36 


25 


1 568 


2x36 


3659 


6204 


. 9842 


i465 


5072 


2690 


6741 


35 


26 


2070 


2653 


4193 


6756 


980413 


i524 


5i33 


8876 


2765 


6809 


34 


27 


2573 


3i7i 


4727 


7307 


0983 


i583 


5194 


. 8940 


2831 


6878 


33 


28 


3075 


3689 


5261 


7859 


1 554 


1642 


5255 


9003 


2897 


6947 


32 


29 


3578 


4207 


5796 


84i2 


2126 


1702 


5317 


9067 


2963 


' 7016 


3i 


3o 


854o8i 


884725 


9i633i 


•^,1% 


982697 


-1..01761 


1.05378 


1,09131 


I.i3p29 


1.17085 


3o 


3i 


4584 


5244 


6866 


3269 


1820 


5439 


9195 


3096 


7154 


29 


32 


5087 


5763 


7402 


950071 


3842 


1879 


55oi 


9258 


3162 


7223 


28 


33 


5591 


6282 


7938 


0624 


44i4 


1939 


5562 


9322 


3228 


7292 


27 


34 


6095 


68o« 


8474 


1178 


4987 


1998 


5624 


9386 


3295 


7361 


26 


35 


6599 


7321 


9010 


1733 


5560 


2057 


5685 


945o 


. 336i 


7430 


25 


36 


7104 


7842 


9547 


2287 


61 34 


2117 


- 5747 


95i4 


3428 


- 75oo 


24 


37 


7608 


8362 


920084 


2842 


6708 


2176 


5809 


9578 


3494 


7569 


23 


38 


8ii3 


8882 


0621 


3397 


7282 


2236 


5870 


, 9642 


356i 


7^38 


22 


•39 


8619 


94o3 


1 1 59 


3953 


7857 


2295 


5932 


9706 


3627 


7708 


21 


4o 


859124 


889924 


921697 


954508 


988432 


1.02355 


t .05994 
6o56 


1.09770 


1. 1 3694 


1.17777 


20 


4i 


9630 


890446 


2235 


5o64 


9007 


a4i4 


9834 


3761 


7846 


19 


42 


8601 36 


0967 


2773 


6621 


9582 


2474 


6117 


9899 


38i88 


7916 


18 


43 


0642 


1489 


33i2 


6177 


9goi58 


2533 


6179 


9963 


3894 


7986 


17 


44 


ii48 


2012 


385i 


6734 


0735 


2593 
2653 


•6241 


1. 1 602 7 


3961 


8o55 


16 


45 


i655 


2534 


4390 


7292 


i3ii 


63o3 


0091 
*ai56 


4028 


8125 


i5 


46 


2162 


3o57 


4930 


7849 


1888 


2713 


6365 


.4095 


8194 


i4 


47 


2669 


358o 


5470 


8407 


2465 


2772 


6427 


0220 


4162 


8264 


i3 


,48 


3177 


4io3 


6010 


8966 
9524 


3o43 


.2832 


6489 


0285 


4229 


8334 


12 


49 


3685 


4627 


655i 


. 3621 


2892 


655i 


o349 


4296 


84o4 


II 


5o 


864193 


8951 5 I 


927091 


960083 


994199 


1.02952 


1. 066 1 3 


i.io4i4 


1. 14363 


I. I 8474 


10 


5i 


4701 


5675 


7632 


0642 


4778 


30I2 


6676 


0478 


443o 


8544 


I 


52 


5209 


6199 


8174 


1202 


5557 


3072 


6738 


o543 


4498 


86i4 


53 


. 5718 


6724 


8715 


1761 


5936 


3i32 


6800 


- 0607 


4565 


8684 


7 


54 


^ 6227 


7249 


9257 


2321 


65i5 


3192 


6862 


0672 


4632 


^ 8754 


6 


55 


6736 


7774 


9800 


2^82 


7095 


3252 


6925 


0737 


4699 


8824 


5 


56 


7246 


8299 


930342 


3443 


7676 


3Si2 


6987 


0802 


4767 


889^ 


4 


57 


7756 


8825 


o885 


4oo4 


8256 


3372 


7049 


0867 


4834 


8964 


3 


58 


8266 


9351 


1428 


4565 


8837 


3433 


7112 


0931 


4902 


9035 


2 


i? 


8776 


9877 


1971 


5127 


9418 


3493 


7174 


0996 


4969 


9io5 


I 




49° 


48° 


47° 


46° 


45° 


44° 


43° 


42° 


41° 


40° 


1 


Natural Co-tangentg. 


^•^;8.38 


8.64 


8.92 


9.21 


9.53 


0.99 


' 1.02 


1.06 


I.IO 


i.i5 
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Natural S i n e b. 





50^ 


51<* 


52° 


63^ 


M^ 


dd"" 


56° 


57° 


58° 


59° 




O 


766044 


777^46 


78801 1 


798636 


809017 


819152 


629038 


838671 


848o48 


857x67 


60 


I 


623i 


7329 


8190 


881 r 


9188 


9319 


9200 


8829 


8202 


73x7 


59 


2 


64i8 


7512 


8369 


8985 


9359 


9486 


9363 


8987 


8356 


7467 


58 


3 


66o5 


7695 


8548 


9160 


9536 


9652 


9525 


9146 


85io 


7616 


?z 


4 


6792 


7878 


8727 


9335 


9700 


9819 


9688 


9304 


8664 


7766 


56 


5 


6979 


8060 


8905 


9510 


9871 


9985 


985o 


9462 


8818 


79x5 


55 


6 


7165 


8243 


9084 


9685 


810042 


820152 


83ooi2 


9620 


8972 


8o65 


54 


7 


7352 


8436 


9263 


9859 


0212 


o3i8 


0174 


9778 


9125 


8214 


53 


8 


7538 


8608 


9441 


800034 


o383 


o485 


0337 


9936 


9279 


8364 


52 


9 


7725 


8791 


9620 


0208 


o553 


o65i 


0499 


840094 
84o25i 


9433 


85i3 


5i 


10 


76791 I 


778973 


789798 


8oo383 


810723 


8208x7 


83o66i 


849586 


858662 


5o 


II 


8097 


9i56 


9977 


05^7 


0894 


0983 


0823 


0409 


9739 


88x1 


49 


lar 


8284 


^338 


796155 


0731 


io64 


1 149 
i3i5 


0984 


o567 


9893 


8960 


48 


i3 


8470 


9520 


o333 


0906 


1234 


ii46 


0724 


85oo46 


9109 


47 


^4 


8656 


9702 


o5ii 


1080 


i4o4 


i48i 


*i3o8 


0882 


lilt 


9258 


46 


i5 


8842 


9884 


0690 


1254 


1574 


1647 


1470 


X039 


9406 


45 


1 6 


9028 


780067 


0868 


1428 


1744 


i8i3 


i63i 


1 196 
1 354 


o5o5 


9555 


44 


'7 


9214 


0249 


1046 


1602 


1914 


1978 


1793 


o658 


9704 


43 


rS 


9400 


0430 


1224 


1776 


2084 


2144 


1954 


i5u 


o8u 


9852 


42 


'9 


9585 


0612 


i4oi 


1949 


2253 


23lO 


2Il5 


1668 


0964 


86000 x 


4i 


20 


769771 


780794 


791579 


802123 


812423 


822475 

2^41 


832277 


841825 


85ixx7 


860x49 


40 


21 


9957 


• 0976 


1757 


2297 


2592 


2438 


1982 


1269 


0297 


^2 


22 


770142 


Ii57 


1935 


2470 


.2762 


2806 


2599 


2139 


1422 


o446 


38 


23 


o328 


1339 


12112 


2644 


2931 


2971 


2760 


2296 


1575 


0594 


37 


124 


o5i3 


i6iio 


2^90 


2817 


3xox 


3i36 


2921 


24^2 


1727 


0742 


36 


25 


Q699 


1702 


2467 


2991 


,3270 


33o2 


3082 


2609 


1879 


0890 


35 


26 


0884 


i883 


2644 


3x64 


3439 


3467 


3243 


2766 


2032 


io38 


34 


27 


1069 


2o65 


2822 


3337 


36o8 


3632 


3404 


2922 


2x84 


1186 


33 


28 


1254 


2246 


2999 


35xx 


3778 


III] 


3565 


3079 


< 2336 


,i334 


32 


29 


i44o 


2427 


3x76 


3684 


3947 


3725 


3235 


2488 


i48i 


3i 


3o 


771625 


782608 


79:^353 


8o3857 


8x4ii6 


824126 


833886 


843391 


852640 


86l6;29 


3o 


3i 


^810 


2789 


3530 


4o3o 


4284 


•4291 


4o46 


3548 


2792 


1777 


It 


32 


1996 


2970 


3707 
3884 


42o3 


, ' 4453 


4456 


- 4207 


3704 


.2944 


1924 


33 


2179 


3i5x 


4376 


4622 


4620 


4367 


386o 


3096 


2072 


27 


34 


2364 


3332 


4o6i 


4548 


4791 


4785 


4527 


4oi6 


3248 


22x9 


26 


35 


2549 


35i3 


4238 


4721 


4959 


4949 


4688 


4172 


3399 


2366 


25 


36 


2734 


3693 


44x5 


4894 


5128 


5ii3 


4848 


4328 


355x 


25x4 


24 


37 


2918 


3874 


4591 


5o66 


5296 


5278 


5oo8 


4484 


3702 


2661 


23 


38 


3io3 


4o56 


4768 


5239, 


. 5465 


5442 


5i68 


464o 


3854 


2808 


23 


39 


3287 


4235 


4944 


54x1 


5633 


56o6 


5328 


4795 


4oo5 


2955 


21 


4o 


773472 


784416 


7951 2 I 


8o5584 


8i58oi 


825770 


835488 


844951 


854x56 


863 I 02 


20 


4i 


3656 


4596 


5297 


5756 


5969 


5934 


5648 


5io6 


43o8 


3249 


19 


42 


384o 


4776 


547.3 


5928 


6i38 


6098 


5807 


5262 


4459 


3396 


18 


43 


4024 


4957 


565o 


6100 


63o6 


6262 


^ • 5967 


5417 


46x0 


3542 


17 


44 


4209 


•5i37 


5826 


6273 


6474 


6426 


6127 


5573 


4761 


3689 


16 


45 


4393 


53x7 


6002^ 


6445 


6642 


6590 
6753 


6286 


5728 


4912 


3836 


l5 


46 


4577 


5497 


6178 


6617 


6809 


6446 


5883 


5o63 


3982 


i4 


47 


476.1 


5677 


6354 


6788 


6977 


6917 


66o5 


6o38 


52x4 


4128 


i3 


48 


4944 


5857 


65^ 


6960 


7145 


7081 


6764 


6193 


5364 


4275 


12 


49 


5x28 


6037 


6706 


7x32 


73x3 


7244 


6924 


6348 


55x5 


4421 


II 


5o 


775312 


786217 


796882 


807304 


817480 


827407 


837083 


8465o3 


855665' 


864567 


10 


5i 


5496 


.6396 


7057 


7475 


7648 


7571 


7242 


6658 


58x6 


4713 


9 


52 


5679 


6576 


7233 


7647 


7815 


7734 


7401 


68x3 


5966 


4860 


8 


53 


5863 


6756 


7408 


7818 


7982 


7897 


7560 


6967 


61x7 


5oo6 


7 


54 


6o46 


6935 


7584 


7990 


8i5o 


8060 


77x9 


7122 


6267 


5i5i 


6 


55 


6230 


7114 


7759 


8161 


83x7 


8223 


7878 


7277 


6417 


5297 


5 


56 


64x3 


7294 


7935 


. 8333 


8484 


8386 


8o36 


743i 


6567 


5443 


4 


57 


6596 


7473 


8110 


85o4 


865i 


8549 


8195 
8354 


7585 


6718 


5589 


3 


58 


6780 


7652 


8285 


8675 


.88x8 


87x2 


7740 


6868 


5734 


2 


59 


6963 


7832 


846o 


8846 


8985 


8875 


85i2 


7894 


7017 


. 588o 


I 




39^ 


38° 


37° 


36° 


35° 


34° 


33° 


32= 


31° 


30^ 


1 


Natural CoHBines* 


to l„ 3.08 


3.02 


2.95 


2.88 


2.81 


2,75 


2.68 


2.60 


2.53 


2.46 













Natural 


Tangbnts 








12 


i 


50^ 


51° 


52^ 


53° 


54° 


55^ 


56° 


57° 


58° 


59° 




oil. 19175 


1.23490 


1.27994 


1*32704 


1.37638 


1.428x5 


1.48256 


1.53986 


1.60033 


X. 66428 


60 


I 


9246 


3563 


8071 


' 2785 


7722 


2903 


8349 


4<)85 


0137 


6538 


s 


2 


9316 


3637 


8i48 


2865 


7807 


2992 


8442 


4x83 


0241 


6647 


3 


9387 


3710 


8225 


2946 


7891 


3o8o 


8536 


4281 


o345 


6757 


57 


4 


9457 


3784 


83o2 


3026 


7976 


3x69 


8629 


4379 


0449 


6867 


5.6 


5 


9528 


3858 


8379 


3x07 


8060 


3258 


8722 


4478 


o553 


6978 


55 


6 


9599 


3931 


8456 


3187 


8x45 


' 3347 


83x6 


4576 


0657 


7088 


54 


7 


9669 


4oo5 


8533 


3268 


8229 


.3436 


8909 


4675 


0761 


7x98 


53 


8 


9740 


4079 


8610 


3349 


83x4 


3525 


9oo3 


4774 


o865 


7309 


52 


9 


981 1 


4i53 


8687 


343o 


.8399 


36x4 


9097 


4873 


' 0970 


7419 


5x 


10 


1. 19882 


1.24227 


1.28764 


I.335IX 


1.38484 


1.43703 


1.49190 


r.54972 


X. 6 1 074 


X. 67530 


5o 


II 


9953 


43oi 


8842 


3592 


8568 


3792 
388x 


9284 


' 507 X 


X170 
X283 


764 x 


2 


12 


1.20024 


4375 


8919 


3673 
3^54 


8653 


9378 


6x70 


7752 


i3 


0095 


4449 


8997 


8738 


3970 


9472 


5269 
5368 


1 388 


7863 


47 


i4 


oi66 


4523 


9074 


3835 


8824 


4o6q 


9566 


1493 


7974 


46 


i5 


0237 


4597 


9x52 


3916 


8909 


4i49 


966X 


5467 


X598 


8o85 


45 


16 


o3o8 


467a 


9229 


3998 


8994 


4239 


9755 


5567 


1703 


8x96 


44 


17 


0379 


4746 


9307 


4079 


9079 


4329 

4418 


9849 


5666 


j8o& 


83o8 


43 


18 


045 1 


4820 


9385 


4160 


9165 


9944 


5766 


1914 


8419 


42 


^9 


0522 


4895 
1.24969 


9463 


4242 


925o 


45o8 


i.5oo38 


5866 
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991820 
x857 
1894 
1931 
1968 
2oo5 

2042 

ao78 

2Il5 
2l5l 

992187 
2224 
2260 
2296 

2332 

2368 

2404 

a439 

^ a475 

25ll 



992546 

2582 

2617 
a652 
3(687 

' 2722 
2757 
2792 
2827 
2862 

992896 
2931 
2966 
3ooo 
3o34 

. 3o68 
3io3 
3i37 
3x71 
32o5 

993238 
3272 
33o6 
3339 
3373 
3406 
3439 
3473 
35o6 
3539 

993572 
36o5 
3638 
3670 
3703 
3735 
3768 
38oo 
3833 
3865 

993897 
3929 
3961 
3993 
4o25 
4o56 
4088 

4l20 

4j5i 
4182 

994a i4 
4245 
4276 
4307 

. 4338 
4369 
44oo 
443o 
446i 
449' 



6^ 



84° 



994522 
4552 
4583 
46i3 
4643 
4673 
4703 
4733 
476a 

479a 
994822 
485 1 
488 1 
4910 

4939 
4969 

499^ 
5027 
5o.56 
5o84 
9951 I 3 
5i42 
5170 
5199 
5227 
5256 
5284 
53i2 
5340 
. 5368 
995396 
5424 
5452 

5479 
5507 
5535 
5562 
5589 
56i7 
5644 

995671 
5698 
5725 
5752 
5778 
58o5 
5832 
5858 
5884 
5911 

995937 
5963 
6989 
6oi5 
6o4i 
6067 

. 6093 
6118 
6i'44 
6169 



85*» 



996195 
6220 
6245 
6270 
6295 
6320 
6345 
6370 
6395 
6419 

99^444 
6468 
6493 
6617 
654i 
6566 
6590 
66i4 
6637 
6661 

996685 
6709 
6732 
6756 
6779 
6802 
6825 
6848 
6872 
6894 

996917 
6940 
6963 
6985 
7008 
7o3o 
^7053 
^7075 
7097 
7119 

997141 
7x63 
7x85 
7207 
7229 
725o 
7272 
7293 
73x4 
7336 

997357 
7378 

7899 
7420 
744x 
7462 
7482 
75o3 
7523 
7544 



86* 



997^64 
7584 
7604 
7625 
7645 
7664 
7684 
7704 
77a4 
7743 

997763 
7782 
780 X 
7821 
7840 
7859 
7878 

7^97 
7916 
7934 

997953 
7972 
7990 
8008 
8027 
8045 
8o63 
808 X 
8099 
8x17 

998135 
8x53 
8170 
8188 
82o5 
8223 
8240 
8267 
8274 
8991 

998308 
8325 
8342 
8359 
8375 
8392 
84o8 
. 8425 
844x 
8457 

998473 
8489 
85o5 
8521 
8537 
8552 
8568 
8583 
8$99 
86x4 



87° 



998630 
8645 
8660 
8675 
8690 
8705 
8719 
8734 
8749 
8763 

998778 
8792 
8806 
8820 
8834 



8862 
8876 
8890 
. 8904 
998917 
39^1 
8944 
8957 
8971 
8984 
8997 
9010 
9023 
9035 
999048 
9061 
9073 
9086 
9098 
91X1 
9123 
9x35 

9x47 
9159 

999171 
9x83 
9x94 
9206 
92x8 
9229 
9240 
9252 
9263 
9274 

999285 
9296 
9307 
93x8 
9328 
9339 
9350 
93160 
9370 
938 X 



2^ 



88^ 



999391 
9401 
94x1 
94a I 
943i 
944 X 
9450 
9460 
9469 

^479 
999488 

9497 
9507 
95x6 
9525 
.9534 
9542 
955x 
9560 
9568 

999577 
9585 
9594 
9602 
9610 
9618 
9626 
9634 
9642 
9650 

999657 
9665 
9672 
9680 
9687 
9694 
9701 
9709 
9716 
9722 

999729 
9736 
9743 

9749 
9756 
9762 
9768 
9775 
978 X 
9787 
999793 
9799 
9804 
9810 
9816 
9821 
9827 
98^2 
9837 
9843 



1° 



89° 



99984B 
9853 
9858 
9863 
9867 
9872 
9877 
9881 
9886 
9890 

999^5, 

9898 
9903 
9907 
9910 
9914 
9918 
9922 
9925 
9929 

999932 
9936 
9939 
994a 
9945 
9948 
995 X 
9954 
9957 
9959 

999962 
9964 
9967 
9969 
997 X 

9974 
9976 
9978 
99S0 
998X 

999983 
9985 
9986 
9988 
9989 
9990 
9992 
9993 
9994 
9995 

999996 

9997 
9997 
9998 
9998 
9999 
9999 
[.00000 
0000 
0000 



0? 
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P.P. 

tol'^ 



0.80 



0,72 



0.63 



0.55 



^.46 



0.3S 



O.30 



o.aj 



o.i3 



o.o4 



60 
59 

58 

57 
56 
55 
54 
53 
5a 
5i 
>o 



48 

47 
46 
45 
44 
43 
4a 
4i 
4o 
39 
38 

37 
36 
35 
34 
33 
33 
3i 
3o 
29 
28 
27 
26 

25 

a4 

23 
22 
21 
20 

19 
X8 

17 
16 
X5 

i4 
x3 

12 

x,x 
xo 

9 

8 

7 
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5 
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2 
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80^ 


81° 


82° 


83° 


84° 


85° 


86° 


87° 


88° 


89° 




o 


5;67i28 


6.31375 


7.1 1 537 


8.14435 


9.5i436 


1 1 .430 1 


1-4.3007 


1 9.08 II 


28.6363 


57.2900 

58.2»I2 


60, 


h 


8094 


is566 


3o42 


6398 


4106 


4685 


8607 


1879 


8771 


59; 


9 


^064 


3761 


4553 


8870 


6791 


507d 


4212 


2959 


29.9220 


59.2659 


58: 


3! 


5.70037 


4961 


6071 


8^2o352 


9490' 


5461 


- .4823 


4o5i 


371 1 


6o.3o58 


57 


4 


toi3 


6i65 


7^94 


2^44 


9.62205 


5853 


5438 


5i56 


6245 


61.3829 


56r 


5 


X992 


!§} 


9125 


4545 


4935 


6248 


6659 


6273 


8823 


62.4992 


55: 


6 


2974 


7.20661 


6355 


7680 


6^45 


6685 


74o3 


3o.i446 


63.6567 


54i 


•7 


3960 


9^04 


2204 


^376 


9»7P44i 


7^45 


7317 


8546 


4ii6 


648580 


53; 


8 


<949 


6.4to2« 


3754 


8.3o4o6 


8217 


7448 


7954 


9702 


6833 


66.1055 


52: 


9 


5941 


2t53 


53 10 


. 2446 


600^ 


7853 


8596 


20.08.72 


9599 


67.4019 


5i; 


IQ 


5.76937 


6.43484 


7.26873 


8.34496 
, 6555 


9.78817 


11.8262 


14.9244 


20.2056 


3i.24i6 


68.7501 


5o: 


II 


7936 


4720 


844^ 


9.81641 


B673 


9898 


3253 


6284 


70:1533 


491 


12 


8938 


5961 


7.30018 


8625 


4482 


9087 


i5io557 


4465 


8205 


7i.6i5i 


48; 


1 3 


9944 


7206 


1600 


8.40705 


7338 


9004 


1222 


5691 


32;ii8i 


73.1390 


47^ 


i4 


5.809513 


8456 


.3190 


iB795 


9,90211 


9923 


1893 


6932 


421 3 


74.729* 


46: 


1 5 


1966 


9710 


4786 


4996 


3lDI 


12.0346 


2571 


8i88 


73o3 


76.3900 


45 


1 6 


2982 


6.56970 


6389 


70Q7 


6007 


0772 


3254 


9460 


33.0452 


78.1263 


44' 


I? 


4001 


'i?M 


7999 


9128 


8930 


1201 


3943 


21.0747 


3662 


79.9434 


43 


i8 


5o24 


35o5 


9616 


8.51259 


l6;Ql87 


i632 


4638 


2049 


6935 


81.8476 


42. 


19 


6o5i 


4777 


7.41240 


3402 


o483 


2067 


5340 


3369 


34.0273 


83.8435 


4i 


20 


5.S7080 


6.56o55 


7.4^871 


8.55555 


16.0780 


I2.25o5 


i5.6o48 


21.4704 


34.3678 


85.9898 


4o' 


^i 


8ti4 


8^27 


4509 


7718 


1 080 


2946 


6762 


6o56 


7i5i 


88.1436 


39 


22 


9i5i 


6i54 


9893 


l38i 


3390 

3838 


7483 


7426 


35.0695 


90.4633 


38 


23 


5.96101 


99^1 


7«o6 


8.62078 


1^83 


. 821 1 


Mi3 


43i3 


92.9085 


37 


24 


12135 


6.61219 


9465 


4275 
64«2 


1988 


4288 


8945 


22.021^ 


8006 


95.4895 


36 


25 


2283 


2523 


i7.5ii32 


2294 


4742 


9687 


i64o 


36.1776 
56^7 


98.2179 


35^ 


26 


3335 


383i 


2806 


8761 


2602 


5199 


16.0435 


3681 


101.107 


34 


27 


4390 


5i44 


4487 


8.70^31 


^9i3 


566o 


I190 
1952 


454.1 


6560 

"■flu 


1 64. 17 1 


33 


28 


5448 


6463 


. 6176 


3172 


3224 


6124 


6020 


107.426 


32 


29 


65io 


7787 


7872 


5425 


3538 


6591 


2722 


7519 


110.892 


3i 


3o 


5.97576 


6.69116 


7.59575 


8.77689 


10.3854 


12,7062 


16.3499 
42*3 


2?.9o3« 


38.1885 


ii4*589 


3o 


3i 


8646 


6.7045© 


7.61*87 


9964 


4172 


7536 


23.6577 


6177 


118.540 


29 


32 


9720 


1789 


3oo5 


8.82 J252 


4491 


8oi4 


5075 


2187 


30.6568 


122.774 


28 


33 


6.00797 


3i33 


4732 


455i 


48i3 


84o6 
.8981 


5874 


371^ 


5o59 


1^87.321 


,27 


34 


1878 


4463 


6466 


6862 


5 136 


6681 


&321 


9655 


132.219 


26 


35 


2962 


5838 


8208 


9185 


5462 


9469 


7496 


6945 


40.4358 


187.507 


25 


36 


465 1 


Ul 


9957 


8.91520 


.5789 


996!2 


83x9 


8593 


9174 


143.237 


24 


37 


5i43 


7.71715 


3867 


61 18 


i3.o458 


9i5o 


24.0&63 


41.4106 


149.465 


23 


38 


6240 


^936 


3480 


6427 


645o 


0958 


17.0837 


1957 


9i58 


156.259 


22 


39 


7340 


6.8i3t2 


5254 


8598 


6783 


i46i 


3675 


42.4335 


163.700 


21 


40 


6.08444 


4.82694 
4082 


7.77035 


9.00983 


10.71 19 


13.1969 


17.1693 


24«54i8 


42^641 
43.5081 


171.885 


20 


4i 


9552 


8825 


3*79 


7457 


2480 


2558 


7185 


i8o>932 


19 

18 


4a 


6.10664 


5475 


7.80622 


5789 


7797 


llfs 


3432 


8978 


44.066J 


190.984 


43 


1779 


6874 


2428 


821 1 


8139 


43i4 


25.0798 


6386 


202.219 


VI 


44 


2899 


8278 


4242 


9.10646 


8483 


. 4039 


52o5 


a644 


45.2261 


214.858 


16 


45 


4o23 


9688 


6o64 


3093 


8829 


4566 


6106 


4517 


8294 


229.182 


i5 


48 


6i5i 


6.91 104 


7895 


5554 


9178 


5098 


701 5 


64i8 


46.4489 


245.552 


i4 


47 


6283 


i2525 


9734 


8028 


9529 


5634 


7934 


8348 


47.0853 


264.441 


i3 


48 


7419 


&952 


7.91582 


9.2o5i6 


9882 


6174 


8863 


26.0307 


7395 


286.478 


12 


49 


8539 


5385 


3438 


3oi6 


11*0237 


6719 


9802 


2296 


48.4121 


312.521 


II 


5d 


6.19703 


6.96823 
^8268 


7.95302 


9.25530 


11.0594 
0954 


13.7267 


18.0750 


26.4316 


49.1039 


343.774 


10 


5 1 


6<2d85i 


7176 


8o58 


7821 


1708 


6367 


. 8157 
4o.5485 


381.971 


9 


52 


2oo3 


9718 


9o58 


9.30599 
3i54 


i3i6 


8378 


2677 


845o 


429.718 


8. 


53 


3i6o 


7.0U74 


8.00948 
2848 


i6di 


8940 


3655 


27.0566 


5i.3o32 


491.106 


7 


54 


4321 


2637 


'6724 


2o48 


9507 


4645 


2715 


52.0807 


687^549 


6 


55" 


5486 


4io5 


4756 


83o7 


2417 


i4»oo79 


5645 


4899 


8821 


5 


56 


6655 


5579 


6674 


9.40904 


2789 


Q655 


6656 


7117 


53.7086 


859.436 


4 


57 


7829 


7059 
8546 


86ao 


35i5 


3i63 


1235 


7678 


9372 


54.561 3 


1145.92 

1718.87 


3 


58 


9007 


8.I0536 


6i4i 


3540 


1821 


871 1 


28.1664 


55.4415 


2 


59 


6.30189 


7.10038 


2481 


8781 


3919 


241 1 


9755 


. 3994 


56.35o6 3437.75 


I 
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8°. 


70 


6° 


5° 


4° 


3° 


^ 2.^ , 
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22.19 


28.46 
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.... 


• . • • 


.... 
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Nat0ka.i> Sbcant'b. 



Deg. 
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tor. 
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I . 000000 


1.000004 


1.000017 


1.000038 


1.000068 


1.000106 


89 


2.5 


X 


- , 0001 5'2 


000207 


000271 


000343 


000423 


ooo5i8 


88 


7.6 


2 


000609 


. 000715 


ooo83o 


001869 


001084 


001224 


87 


12.7 


3 


001372 


001529 


001695 


00205l 


002242 


86 


. 17. 8 


4 


002442 


oo265o 


002867 


003092 


003326 


003569 


85 


22.9 


5 


oo382o 


oo4o8o 


004348 


004625 


004911 


oo52o5 


84 


28.1 


6 


oo55o8 


oo582o 


oo6i4i 


006470 


006808 


007154 


83 


33.3 


7 


007510 


007874 


008247 


008629 


. 009020 


009419 
01200I 


82 


38.6 


8 


009828 


0^10245 


0*0671 


011106 


oii55o 


81 


43.9 


9 


012465 


012936 


01 341 6 


013905 


oi44o3 


014910 


80 


49.3 


lO 


r. 015427 


1.015952 


1.016487 


i.oi7o3o 


I. 017583 


1.018145 


79 


54.8 


11 


018717 


^19297 


019887 


020487 


021095 


021713 


.78 


60.4 


la 


022341 


022977 


023624 


024280 


024945 


025620 


77 


66.0 


i3 


o263o4 


026998 


027702 


0284i5 


029138 


02967 X 


76 


71 .« 


H 


o3o6i4 


o3i366 


032128 


032900 


033682 


034474 


7^ 


77.7 


i5 


035276 


o36o88 


036910 


037742 


038584 


039437 


74 


83.7 


i6 


040299 


041172 


o42o55 


042949 


043853 


044767 


73 


89.8 


I? 


045692 


046627 


047573 


048529 


049496 
055524 


o5o474 


72 


96.1 


i8 


.o5i462 


o5246i 


053471 


054492 


056567^ 


71 


102.6 


'9 


057621 


058686 


059762 


060849 


061947 


o63o57 


70 


109.2 


20 


1.064178 


i.o653io 


.1.066454 


I .067609 


1.068776 


1.069955 


69 


116. 1 


21 


071145 


072347 


073561 


074786. 


076024 


077273 


68 


123.2 


22- 


078535 


079808 


081094 


082392 


083703 


. o85o25 


67 


i3o.4 


23 


o8636o 


087708 


089068 


090441 


091827 


. 093225 


66 


137.9 


24 


094636 


"096060 


.097498 


096948 


ioo4ii 


101888 


65 


145.6 


25 


103378 


104881 


106398 


107929 


109473 


iiio3o 


64 


i53.7 


26 


112602 


114187 


115787 


1 1 7400 


119028 


120670 


63 


162.0 


27 


, 122326 


123997 


125682 


127382 


129096 


130826 


62 


170.7 


28 


132570 


134329 


1 36 104. 


137893 


1J9698 
i5o854 


i4i5i8 


61 


179-7 


29 


143354 


i452o5 


147073 


, 148956 


. 152769 


60 


189.1 


3o 


1.154701 


I : 156^48 


I.i586i2 


1.160592 


K 162589 


i.i646o3 


59 


198.9 


3i 


1.66633 


168681 


170746 


172828 


174927 


177044 


58 


209.1 


32 


179178 


i8i33i 


i835oi 


185689 
199205 


187895 


190120 


57 


219.7 


33 


192363 


194625 


196906 


20l523 


2o386i 


56 


230.9 


34 


206218 


208594 


210991 


21 3406 


2 I 5842 


218298 


55 


242.6 


35^ 


220775 


223271 


225789 


228327 


230886 


233466 


54 


254.8 


36 


236068 


238691 


.24x336 


244oo3 


246691 


249402 


53 


267.7 


37 


2^2136 


254892 


257671 


260472 


263298, 


266146 


52 


281.3 


38 


269018 


271914 


274834 


277779 


280748 


283741 


5i 


295.6 


39 


286760 


289803 


292872 


295967 


299088 


. 302234 


5o 


310.7 


4o 


1 . 3o54o7 


1 . 308607 


i.3ii833 


i.3i5o87 


i.3i8368 


1.321677 


49 


326.7 


4i 


325oi3 


328378 


331771 


335192 


338643 


342123 


48 


343.6 


42 


345633 


349172 


352742 


356342 


359972 


363634 


47 


361.5 


43 


367327 


371052 


374809 


378598 


382420 


> 386275 


^6 


380.5 


44 


390164 


394086 


398042 


4o2o32 


406057 


. 410118 


45 


400.7 


45 


4i42i4 


4i8345, 


4225i3 


426718 


430960 


435239 


44 


422.3 


46 


430557 
466279 


443912 


4483o6 


452740 


457213 


461726 


43 


445.3 


47 


470874 


475509 


480187 


484907 


489670 


42 


469.8 


48 


- 494477 


499327 


5o422i 


509160 


5i4i45 


519176 


4i 


496.2 


49 


524253 


529377 


534549 


539769 


_. 545o38 


55o356 


4o 


524.4 


5o 


1.555724 


i*56ii42^ 


,1.566612 


1.572134 


1.577708 


1.583335 


39 


554.7 


5i 


589016 


594751 


6oo542 


6o6388 


612291 


618251 


38 


587.4 


52 


624269 


63o346 


' 636483 


642680 


648938 


655258 


37 


622.7 


53 


661640 


668086 


674597 


681173 


687815 


694524 


36 


660.9 


54 


7oi3o2 


708148 


7i5o64 


72205l 


729110 


736241 


35 


702.2 


55 


74344.7 


7507127' 


'758084 


765517 


.773029 


780620 


34 


747.2 


56 


788292 


796045 


.8o388i. 


811861 


819806 


827899 


33 


796.2 


57 


836078 


844348 


852707 


861159 


869704 


878344 


32 


849.8 


58 


887080 


' S95914 


904847 


91 388 I 


923017 


932258 


3i 


908*5 


59 


941604. 


.95io58 


, 960621 


970294 


980081 


989982 


3o 


973.0 




60' 


50' 


40> 


acv 


20' 


10' 


Deg. 




Natural Co-secants. 











Natural Secants. 










13 


Deg. 


0' 


10' 


V 

20' 


30' 


40' 


50'^ 




p. Part 
toV: 


60 


2 . 000000 


2. 010 I 36 


t». 020393 


2.030772 


2.04x276 


2.06x906 


29 


xo44 


61 


062665 


073556 


084579 


095739 


x,o7o36 


1x8474 


28 


1123 


62 


i3oo54 


141781 


X53655 


x6568x 


X 77859 


. 190196 


27 


12X6 


63 


202689 


2x5346 


228 r68 


241 X 58 


254320 


267667 


26 


x3o8 


64' 


.281172 


294869 


308750 


322820 


337083 


36x542 


25 


14x7 


65 


366202 


38io65 


396x37 


4xx42x 


426922 


442645 


24 


x539 
1678 


66 


458593 


474773 


491 187 
5949x4 


507843 


324744 


54x896 


a3 


67 


559305 


576975 


6x3x26 


63x6x8 


650396 
769453 


22 


x835 


68 


669467 


.688387 


7085 x4 


7285o4 


7488x4 


2X 


20 1 5. 


69 


790428 


811747 


8334x9 


, 85545X 


877853 


900635 


20 


2222 


70 


2.923804 


a. 9473 72 


2.97x349 


2^.995744 


3 . 020669 


3.045835 


19 


2461 


71 


3.071553 


3.097736 


3.124396 


3.x5x545 


X79X98 


207367 


18 


2740 


72 


236o68 


2653i5 


295123 


3255x0 


356490 


388082 


17 


3o68 


73 


4ao3o4 


453173 


4867 IX 


520^37 


555871 


59x536 


16 


3458 


74 


, 627955 


665i52 


7o3i5i 


741978 


781660 


822226 


x5 


3926 


75 


863703 
4.133565 


906125 


949522 


993929 


4.039380 


4.o859;3 


i4> 


4492 


76 


4.182378 


4.232394 


4.283658 


3?62i5 


396x16 


x3 


6190 


77 


44541 I 


5o2i57 


56o4o8 


620226 


68x675 


744821 


12 


6062 


78 


809734 


876491 


945169 


5,0x5852 


5.088628 


5.X63592 


XX 


7171 


79 


5.240843 


5.320486 


5.402633 


487404 


574926 


^65333 


XO 


86x2 


80 


5.758770 


5.855392 


5.955362 


6. 058858 


6.166067 


6.277x93 


9 




81 


6.392453 


6. 5 I 208 I 


6.636329 


6.765469 


6^.899794 


7.039622 


8 




82 


7.i85a^7 
8.2o55o9 


7.337191 


7.49571 I 


7.66x298 


7.834433 


8.015645 


.7 




83 


8.4o4659 


8«.6x3790 


8.83367X 


9.o65x5x 


9.309x70 


6 




84 


9.566772 


9.839123 


X0.X2752 


10.43343 


xo. 76849 


XX. 10455 . 


5 




85 


I I. 47371 


n. 86837 


X2. 29x25 


X 2, 74549 


x3.2347a 


13.763x1 


4 




86 


14,33559 


14.95788 


X 5. 63679 


x6.38o4x 


X 7.x 9843 


X8.X0262 


3 




87 


19. 10732 


20.23028 


21.49368 
34.38232 


22.92559 


24.662x2 


26.45061 


2 




88 


28.65371 


31.25758 


38.20x55 


42.97671 
171.8883 


49.XX406 


I 


, 


89 


57.29869 


68.75736 


85.9456X 


XI 4. 5930 


343.7762 









60' 


50' 


40' 


30' 


20' 


10' 


Deg. 




Natural Co-secants.. ) 


LENGTHS OP CIRCULAR ARCS. 


I>egTltH3lH 


HinwtM. 


Sccondi. 

















/ 




// 




I 


.0174533 


26 


.4537856 


5r 


.890x179 


I 


.Q002909 


I 


.0000048 


2 


.0349066 


27 


.4712389 


52 


.9675712 


2 


.ooo58x8 


2 


.0000097 


3 


,0523599 


28 


.4886922 


53 


.92S0245 


3 


.0008727 


3 


.0000x45 


4 


.0698132 


39 


.5061455 


54 


.9424778 


4 


.OOXX636 


4 


.0000x94 


5 


.0*72665 


30 


.5235988 


, 55 


.95993x1 


5 


.00x4544 


5 


. 0000242 


6 


.1047198 


3i 


.54io52i 


56 


.9773844 


6 


.00x7453 


6 


.0000291 


7 


.1221730 


32 


.5585o54 


57 


.9948377 


7 


.0020362 


7 


.0000339 


8 


.1396263 


33 


.5759587 


58 


1.0x229x0 


8 


.002327X 


8 


.0000388 


9 


.1570796 


34 


.5934119 


59 


1.0297443 


9 


.0026x80 


9 


.oooo43« 


10 


.1745329 


35 


.6108652 


60 


1.047x976 


xo 


.0029089 


10 


.000048 5 


II 


.1919862 


36 


.6283x85 


65 


I. X 344640 


XX 


.0031998 


XI 


.0000633 


12 


.2094395 


37 


.64577x8 


70 


X. 22x7305 


X2 


.0034907 


12 


.0000682 


i3 


.2268928 


38 


.6632251 


75 


I . 3089969 


.x3 


,0037816 


i3 


. ooob63o 


i4 


.2443461 


39 


,6806784 


80 


X. 3962634: 


x4 


. 0040724 


i4 


.0000679 


i5 


.2617994 


4o 


.69813x7 


85 


1.4835299 


x6 


.0043633 


x5 


.6000727 


x6 


.2792527 


4i 


.7x5585o 


90 


1.5707963 


x6 


.0046642 


16 


,0000776 


17 


.2967060 


4a 


.733o383 


xoo 


X. 7453293 


17 


.0049461 


17 


.0000824 


18 


.3i4i593 


43 


.7504916 
. 7679449 


IXO 


1.9199622 


x8 


,r. 0062360 


x8 


.0000873 


19 


.3316126 


44 


X20 


2.094^951 


19 


.0056269 


19 


.0000921 


20 


. 3490659 


45 


.7853982 


x3o 


2.2G89L3S0 


20 


.0068178 


20 


.0D00970 


21 


.3665191 


46 


.8o285x5 


x4o 


2.4434GIO 


25 


.0072722 


26 


.000x212 


22 


.3839724 


47 


.82o3o47 


x5o 


2.6179939 


3o 


.0087266 


3o 


.0001454 


23 


.4or4257 


48 


.8377580 


160 


2.7926268 


4o 


.01x6366 


4o 


.0001939 


24 


.4188790 


49 


.85521x3 


X70 


2.9670697 


5o 


.OU5444 


5o 


.0002424 


25 


.4363323 


5o 


.8726646 


x8o 


3.14x5927 


T6o 


.0x74533 


60 


. 0002909 

' . 1 1 



l«9 



TCAVSESE TaBLS. 



Course. 


Di«t. I. 1 


Dist. 2. 


Dist 3. 


Dist. 4. J Dist. 5. 




Lilt 


Dep. 


L«t 


Dep. 


Lat 


Dep. 


Lat 


Dep. 


Lat 


D^. 


/ 

a i5 


I.OOOO 


o.cb44 


2.0000 


0*0087 


3.0000 


p.oi3i 


4'00oo 


O.QI75 


5«oooo 


0.0218 


/ 
89 45 


3o 


oood 


0087 


1.9999 


0175 


2.9999 


0262 


3.9998 


0349 


4.999S 


.o436 


3o 


45 


0.9999 


oi3i 


9998 


0262 


9997 


0393 


9997 


o524 


9996 


e664 


i5 


I 


9998 


0175 


9997 
9995 


o349 


9995 


o524 


9994 


0699 


» 


. 0873 


89 


i5 


9998 


02ld 


o436 


9993 


o654 


9990 


0873 


J091 


45 


3o 


99^7 


0262 


9993 


o524 


9990 


0785 


9986 


1047 


9983 


1 309 


So 


. 45 


9995 


o3o5 


9991 


0611 


9986 


0916 


9981 


1222 


9977 


1537 


16 


2 


9994 


0349 


9988 


0698 
0785 


99«^ 


1047 


9976 


1396 


9970 


1745 


88 


i5 


9993 


0393 


998=5 


9977 


1178 


9969 


1570 


9961 


1963 


45 


So 


999<? 


0436 


9981 


0872 


9971 


i3o9 


9962 


1745 


9953 


ttj8i 


3o 


45 


0.9988 


0.04B0! 


1.9977 


0.0960 


2.9965 


0.1439 


3-9954 


0*1919 


4.9943 


a.3399 


i5 


3 


9985 


o528 


9973 


1047 


9969 


1570 


9945 


2093 


9931 


«6i7 


87 


i5 


9984 


©567 


9968 


ii34 


9952 


1701 


9936 


2^268 


9920 


8835 


45 


3o 


9981 


0610 


9963 


1221 


9944 


i83r 


9985 


a44a 


9907 


3oSfl 


So 


45 


9979 
997$ 


o654 


9957 


i3o8 


9936 


1962 


9914 


2616 


•929^ 


f?Zo 


i5 


4 


0698 


995r 


1395 


99«7 


2093 


9903 


2790 


9878 


3488 


86 


i5 


9973 


074 r 


9945 


i482 


9918 


2223 


9890 


2964 


^l?. 


3705 


45 


3o 


9969 


0785 


9938 


i569 




i^354 


9877 


3i36. 


9846 


3933 


So 


45 


^6 


0828 


9931 


i656 


9897 


,2484 


9863 


33i2 


9828 


4i40 


16 


5 


9962 


o87« 


99^4 


174.3 


9886 


2615 


9848 


3486 


981D 


4358 


85 


i5 


0.995S 


0.0915 


i«i99i6 


o^i85o 


2.9874 


0.2745 


3.9832 


0.366O 


4.9790 


o>4575 


45 


3o 


9954 


0968 


9Q0g 

9899 


1 9 17 


9862 


2875 


9816 


3834 


9770 


479« 


So 


45 


9950 


I0O« 


2oo4 


9U9 


3oo6 


9799 
9781 


4008 


9748 


S009 


i5 


6 


9945 


id45 


98.90 


2091 


9836 


3i36 


4i8i 


9726 


5326 


84 


i5 


994t 


1089 


9881 


2177 


9822 


3266 


976a 


4355 


9703 


5443 


46 


3o 


993d 


1132 


9871 


2264 


9807 


3396 


9743 


ASuS 


9679 


566o 


So 


45 


9931 


1175 


9861 


235l 


9792 


3526 


9723 


4701 


9663 


.5877 


i6 


7 


9925 


1219 


98S1 


2437 


9776 


3656 


9702 


4^5 


9637 


f?93 


83 


i5 


9920 


1262 


9840 


2-5^ 


9760 


3786 


9680 


5o48 


9600 


63io 


45 


3o 


9914 


i3o5 


9829 


2611 


9743 


3916 


9658 


5221 


9573 


6526 


3o 


45 


0.9909 


0.1349 


1.9817 


0.2697 


2.9726 


o.4o46 


3.9635 


0.5394 


4.9543 


0.6743 


i5 


8 


9903 


1392 


9805 


2783 


97P8 


4*75 


9611 


5567 


95 1 3 


6959 


8a 


i5 


9§97 


i435 


9793 
9780 


2870 


9690 


43o5 


9586 


5740 


9483 


7175 


45 


3o 


9890 


1478 


2956 


9670 


4434 


9^5', 


5912 


945i 


ll^a 


So 


45 


9884 


l52I 


9767 


3o42 


.9651 


4564 


9534 


6o85 


9418 


7606 


i5 


9 P 


9877 


1564 


9754 


3129 


9^31 


4693 


9508 


6257 


9384 


7822 


81 


i5 


9870 


1607 


9740 


32 15 


9610 


4822 


9480 


643o 


9350 


8037 


45 


3o 


9863 


i65o 


9726 


33oi 


0689 


4951 


9451 


6602 


9314 


8253 


3o 


45 


9866 


1693 


97" 


3387 


9^.7 


5;o8o 


94a2 


6774 


9278 


8467 


J 5 


10 


9848 


1736 


9696 


3473 


-9544 


5*09 


9392 


6946 


9240 


8682 


80 


i5 


0.9640 


0.1779 


1. 968 1 


0.3559 


2.9621' 


0.5338 


3.9362 


0,71 18 


4.9202 


0.8897 


45 


So 


9633 


1822 


9666 


3645 


9498 


5467 


933<> 


7289 


9163 


91 1 2 


So 


45 


9826 


i865 


9649 


3730 


9474 


5596 


9298 


7461 


9123 


9326 


. i5 


II 


9616 


X908 


9633 


38i6 


9449 


5724 


9265 


7632 


9081 


9640 


79 


i5 


9608 


1961 


9616 


3902 


9424 


5853 


9231 


7804 


9039 
8996 


97^^ 


45 


3o 


9799 


1994 


lit 


3987 


9398 


6981 


9197 


7975 


9968 


Bo 


' 45 


9790 
9781 


2o36 


4073 


9371 


6109 


9162 


8x46 


8952 


1.0282 


. «5 


12 


2079 


9563 


4i58 


9344 


6237 


9126 


831.6 


8907 


0396 


78 


i5 


9772 


2122 


9545 


4244 


9317 


6365 


9089 


8487 


8862 


0609 


45 


3o 


9763 


2164 


9526 


4329 


9289 


6493 


9o52 


«658 


88i5 


0833 


3o 


45 


0,9753 


0.2207 


I ^507 


0,44 1 4 


2.9260 


0.6621 


3.9014 


0.8828 


4.8767 


I.I035 


i5 


i3 


9744 


225o 


9487 


4499 


923 1 


6749 


8998 


hi^ 


1248 


77 P 


i5 


.9734 


2292 


9468 


4584 


9201 


6876 


8935 


9168 


8669 


i46o 


45 


3o 


9724 


2334 


9447 


4669 


. 9171 


7003 


9338 


86i8 


1672 


So 


45 


9713 


2377 


9427 


4754 


9140 


7i3i 


8854 


9507 


8567 


1884 


r5 


i4 


9703 


2419 


9406 


4838 


9109 


'7258 


8812 


9677 


85i5 


3096 


76 


i5 


lei: 


2462 


9385 


4933 


9077 


7385 


8769 


9846 


8462 


33o8 


45 


So 


2604 


9363 


5oo8 


9044 


75ii 


8726 


i.oot5 


84o7 


3519 


So 


45 


9670 


2546 


9341 


5092 


90 II 


7638 


8682 


0184 


8353 


2730, 


i5 


i5 


9669 


2588 


9319 


5176 


8978 


7765 


8637 


o353 


8296 


2941 


75 




Dep. 


Lat 


bep. 


Lat. 


Pep. 


Lat 


Dep. 


Lk 


Dep. 


Lat 


Cmam. 


Dist. 1. 


Dist. 2. 


Diat. 3. 


Dist. 4. 


Dist. 5. 
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Course. 


Dist. 5." j 


Dist: 7. 1 Dist. 8. 


Dist. 9. 


Dist. 10. 




Lat 


Dep.. 


Lftt . 


Dep. 


Lat 


Bep. 


Lat 


, Dep. 


Let 


"5ep. 


O 1 

i5 


5,9999 


o.<>26a 


6.9999 


6.o3o6 


7.9999 


o.'o34o 
0(^98 


8.9999 


O.P393 


9.9999 


0.0436 


89 45 


3o 


9998 


p524 


9997 


06} I 


9997 


9997 


0785 


9996 


0873 


3o 


45 


9995 


0765 


9994 
9989 


P9ia 


9993 
9988 


1047 


9992 


1178 


999J 


i3o9 


w »5 


I ^ 


9991 


1047 


1^22 


1396 


9986 


1571 


.9985 


1745 


8^9 


i5 


9986 


i3o9 


9983 


1527 


9981 


1745 


9979 


1963 


997$ 


2x81 


45 


3o 


99^9 


1571 


9976 


18S2 


9973 


2094 


99^« 


' 23&6 


9966 


2618 


3o 


45 


9972 


.1832 


9967 


2x98 


„ 9963 


2443 


9958 


.2748 


-9953 


3o54 


i5 


a 6 


9963 


2094 


9957 


2443 


995x 


2792 


9945 


3i4i 


9939 


3490 


88 


i5 


9954 


2356 


9946 


2748 


9938 


3x4i 


9931 


3533 


9923 


39«6 


45 


3o 


9943 


flr6l7 


99^3 


^o53 


99^4 


3490 


9914 


3926 


9905 


4362 


3o 


45 


5,9981' 


0.^879 


6.9919 


0.3558 


7.99<>^ 


0.3838 


8,9896 


P.4318 


9.9885 


0.4798 


' x5 


3 o 


99i« 


3i4o 


9904 


3664 


9890 


4187 


9877 


4710 


9863 


523^ 


87 


i5 


% 


34e2 


.9887 


3968 


9871 


4535 


9855 


5l<i2 


9839 


5669 


45 . 


3o 


3663 


9869 


4273 


985 X 


488^4 


9832 


-5494 
5886 


98x3 


6io5 


3o 


45 


9872 


3924 


9850 


'-4578 


9829 


5232 


9807 


9786 


654o 


i5 


4 o 


9854 


4i85 


9829 


4883 


9805 


558j 


9781 


6278 


9756 


6976 


86 


i5 


9835 


4447 


9808 


5x88 


9780 


5929 


9753 


6670 


9725 


74x1 


" 45. 


3o 


9816 


47^8 


.9784 


5492 


9753 


6277 


9723 


, 7061 


% 


7846 


3o 


45 


97^4 


4968 


976P 


5797 


9726 


6625 


969X 


7453 


• 8281 


i5 


S p 


9772 


5229 


9734 


61Q1 


9696 


6972 


9658 


7844 


9619 


87x6 


85 . 


■ i5 


5.9748 


0.549P 

6751 


6»97o6 


o.64o5 


7.9664 


0.7320 


8.9i522 


0.8235 


9.9580 


0.61 5o 


45 


?o 


97a4 


9678 


67P9 


9632 


7^8 


9586 


8626 


9540 


9585 


3o 


45 


9698 


6011 


9648 


7Px3 


9597 


8ot§ 


9547 


9017 


9497 


X.00X9 


i5 


6 p 


1^671 


6272 


9617 


7317 


9062 


8362 


95p7 


9408 


9452 


b453 


84 b 


i5 


9«43 


6532 


9584 


76^1 


9525 


8709 


9465 


9798 


9406 


0887 


' 45 


3o 


9614 


6792 
7053 


9550 


7924 


9486 


9o56 


9421 


X.0188 


9357 


l320 


3o 


45 


-9584 


95i5 


8228 


9445 


94a3 


9376 


P578 


9307 


1754 


i5 


7 o 


9553 


7312 


9478 


853i 


9404 


9750 


9329 


0968 


9255 


2187 


83 p 


i5 


952P 


7572 


9440 


8834 


9^60 


1.0096 


9280 


i358 


9200 


2620 


45 


3o 


9487 


7832 


94pi 


9137 


9316 


P442 


9230 


1747 


9144 


3o53 


3o 


45 


5.9452 


0.8091 


6.9361 


P.9440 


7.9269 


1.0788 


8.9178 


1.2x37 


9.9087 


1.3485 


x5 


« o 


9416 


835o 


.9319 


9742 


9221 


1x34 


9124 


2526 


9027 


39x7 


82 


r5 


^379 


8610 


9276 


1^0044 


9x72 


1479 


9069 


2914 


8965 


4349 


45 


3o 


9341 


8869 


923 1 


6347 


9x21 


1825 


90 IX 
8953 


33o3 


8902 


4781 


3o 


45 


93p>2 


9127 


9185 


0649 


9069 


2170 


3691 


8836 


52X2 


x5 


9 ^ 


92^1 


9386 


91 38 


0950 


9010 


25x5 


8892 


4079 


8769 


5643 


8i P 


i5 


9220 


.9645 


9P90 


1252 


8960 


2859 


8830 


4467 


8700 


6074 


45 


3o 


9177 


9903 


9o4p 


i553 


8903 
8844 


320.4 


8766 


4854 


8629 


65o5 


3o 


45 


9133 


1.0161 


8989 


i854 


3548 


8700 
8633 


524i 


8556 


6935 


i5 


IP o 


9088 


p4i9 


8937 


2x55 


8785, 


^3892 


5628 


848i 


7365 


80 p 


1 5 


5.9P43 


1.P677 


6.8883 


X.2456 


7.8723 


I.423§ 


8.8564 


i.6px5 


9.8404 


1.7794 


45 


3o 


8995 


0934 


8828 


2756 


-8660 


4579 


8493 


64t>i 


8325 


8224 


3o 


45 


8947 


.1191 


8772 


3d57 


8596 
853o 


4922 


8421 


^787 


8245 


^652 


x5 


II o 


• 8898 


1449 


8714 


3357 


6265 


8346 


7x73 


,ai63 


9081 


79 ^ 


i5 


8847 


1705 


8655 


3656 


8463 


5607 


8271 


7558 


8079 


^5p9 


45 


3o 


8795 


1962 


8595 


3956 


8394 


5949 


8193 


^7943 


7992 


9937 


3o 


45 


8743 


2^19 


8533 


4255 


8324 


6291 


8114 


8328 


7905 


2.0364 


i5 


la o 


8689 


2475 


847P 


4554 


8252 


6633 


8P3a 


8712 


78x5 


079 1 


78 


i5 


8«34 


2731 


84o6 


4852 


8178 


6974 


7951 


9096 


7723 


. i2l8 


45 


3o 


8578 


2986 


834i 


5i5i 


8io4 


73x5 


7867 


9480 


7630 


i644 


3o 


45 


5:8521 


1.3242 


6:8274 


X.5449 


7.8027 


1.7656 


8.7781 


1.9863 


9.7534 


2.2070 


i5 


i3 o 


8462 


3407 
3752 


8206 


5747 


7950 


7996 


7693 


2.0246 


7437 


,2495 


77 


i5 


84p3 


8x37 


6044 


7870 


8336 


7604 


0628 


7338 


2920 


45 


3o 


8342 


4pp7 


8066 


634 1 


7790 


8676 


75x3 


10x0 


7237 


3345 


3o 


45 


8281 


4261 


7994 


6638 


7707 


90x5 


7421 


1392 


7134 


3769 


i5 


i4 p 


8218 


45i5 


7921 


6935 


7624 


9354 


7327 


1773 


7o3o 


4192 


76 P 


i5 


8x54 


4769 


7846 


72 3 1 


7538 


9692 


723x 


2x54 


6923 


46x5 


45 


3o 


8P89 


5o23 


7779 


7527 


7452 


2.oo3o 


7x33 


2534 


681 5 


5038 


3o 


45 


8023 


5276 


7693 


7822 


7364 


o368 


7034 


29x4 


6705 
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i5 


i5 


7956 


5529 


7615 


8x17 


7274 


0706 


6933 3294 


6593 


5882 


75 p 
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Courro. 


Dist. I. 


Dist. 2. • 


Dist. 3. 


Dist. 4. 


Dist. 5. 




Lat 


Dep. 


Lat 


^ 


Lat 


Dep. 


Lot 


Dep. 


Lai 


Dep. 


/ 

i5 i5 


0.9648 


0.2630 


1.9296 


0*5261 


2.8944 


0.7891 


3.859X 


I^52X 


4.8289 


i.3i52 


/ 
74 45 


3o 


9636 


2672 


9273 


5345 


123 


80x7 


8545 


0690 

o858 


8182 


3362 


3o 


45 


9625 


2714 


9249 


5429 


8x43 


8498 


8123 


3572 


x5 


i6 o 


9613 


2756 


9225 


55i3 


8838 


8269 


845o 


I025 


6o63 


3782 


74 


i5 


9600 


2798 


9201 


a 


8801 


8395 


84o2 


1x93 


8002 


3991 


45 


3o 


9588 


2840 


9176 


8765 


8S20 


8353 


i36i 


794x 


420X 


3o 


45 


9576 


22882 


9i5i 


5764 


8727 


8646 


83o3 


1 528 


7879 


4410 


i5 


17 


9563 


2924 


9126 


5847 


8689 


8771 


8252 


1695 
1862 


78x5 


4619 


73 


i5 


9550 


2965 


9100 


593^ 


. 865i 


8896 


8201 


775x 


i^U 


45 


3o 


9537 


3007 


9074 


6014 


8612 


9021 


8x49 


2028 


7686 


5o35 


3o 


^ 45 


0*9524 


o.3o49 


1.9048 


0.6097 
6180 


2.8572 


0.9146 


3^096 


1.9195 


4.7620 


1.5243 


i5 


18 


951 1 


3090 


9021 


8532 


9271 


8a42 


236i 


7553 


545x 


78 


i5 


9497 


3i32 


8994 


6263 


8491 


9395 


7988 


2S27 


7485 


5658 


45 


3o 


9483 


317a 


8966 


6346 


845o 


9519 


7^33 


2692 

2858 


7416 


5865 


3o 


45 


9469 


32i4 


8939 


6429 


84o8 


9643 


7877 


7347 


6072 


i5 


lo 


9455 


3256 


8910 


65ii 


8366 


9767 


782 X 


3o23 


7276 


6278 


71 


x5 


9441 


3297 


8882 


6594 


8323 


9891 


7764 


3x88 


7204 


6485 


45 


3o 


9426 


3338 


8853 


6676 


8279 


1.00x4 


7706 


3352 


7x32 


t^^. 


3o 


45 


94i3 


3379 


8824 


675,8 


8235 


01 38 


7647 


35x7 


rl^c 


6896 


i5 


20 


9397 


3420 


-8794 


684o 


8191 


0261 


7588 


368x 


6985 


7X0X 


70 


, i5 


0.938a 


0.3461 


1.8764 


0.6922 


2.8i46 


I.0384 


3.7528 


1.3845 


4.6910 


x.73o6 


45 


3o 


9367 


35o2 


8733 


7004 


8^00 


o5o6 


7467 


4008 


6834 


7510 


3o 


45 


935i 


3543 


8703 


7086 


8o54 


0629 


74o5 


4172 


5Z^7 


7715 


i5 


21 


. 9336 


3584 


8672 


7167 


8007 


0751 


7343 


4335 


6679 


79x8 


69 


i5 


9320 


3624 


864o 


7349 


7960 


0873 


7280 


4498 


6600 


8122 


45 


3o 


93o4 


3665 


8608 


7330 


7913 
7864 


0995 


72x7 


466o 


6521 


8325 


3o 


45 


9288 


3706 


.8576 


74ii 


11x7 


7x52 


4822 


644o 


8528 


i5 


22 


9272 


3746 


8544 


7492 


7816 


1238 


7087 


4984 


6359 


8730 


68 


i5 


9255 


3786 


85ii 


7573 


7766 


x359 


7022 


5x46 


6277 


8932 


45 


3o 


9239 


3827 


8478 


7654 


7716 


x48i 


6955 


5307 


6x94 


9134 


3o 


45 


0.9222 


0.3867 


1.8444 


0.7734 


2.7666 


i.x6ox 


3.6888 


1.5468 


4.61x0 


1.9336 


i5 


23 


9205 


3907 


84io 


7815 


7615 


1722 


6820 


5629 


6025 


9537 


67 


i5 


9188 


3o47 


8376 


7895 


7564 


1842 


6752 


5790 


5940 


9737 


45 


3q 


9171 


3987 


834i 


7975 


75i2 


1966 


6682 


5950 


5853 


9937 


3o 


45 


9153 


4027 


83o6 


8o55 


7459 


2082 


66x2 


^ 6iio 


5766 


2.01 87 


i5 


24 


9135 


4067 


8271 


8i35 


7406 


2202 


6542 


' 6269 


5677 


0337 


66 


i5 


9118 


4107 


8235 


8214 


7353 


2322 


6470 


6429 
6588 


5588 


o536 


45 


3o 


9100 


4i47 


8109 
8i63 


8294 


7299 


244X 


6398 


5498 


""^^^ 


3o 


45 


9081 


4187 


8373 


7244 


256o 


6326 


6746 


5407 


0933 


i5 


a5 


9063 


4226 


8196 


8452 


7189 


2679 


6252 


6906 


53x5 


ix3i 


65 


i5 


0.9045 


0.4266 


1.8089 


o.853i 


2.7134 


1.2797 


3.6x78 


X.7063 


4.5223 


2.1328 


45 


3o 


9026 


43o5 


8o52 


8610 


7078 


2916 


6xo3 


7220 


5x29 


i526 


3o 


45 


9007 


4344 


8oi4 


8689 


7021 


3o33 


6028 


7378 


5o35 


1722 


x5 


26 


8988 


4384 


7976 


8767 


6964 


3x5i 


5952 


7535 


4940 


19x9 


64 


i5 


8969 


4423 


7937 


8846 


6906 


3269 


5875 


7692 


4844 


2XX4 


45 


3o 


8949 


4462 


7899 


8924 


6848 


3386 


5797 


7848 


4747 


23xo 


3o 


45 


8930 


45oi 


7860 


9002 


6789 


35o3 


57x9 


8004 


4649 


25o5 


i5 


157 


8910 


4540 


7820 


9080 


6730 


36ao 


564o 


8x60 


455o 


2700 


63 


i5 


8890 


4579 


7780 


9157 


6671 


3736 


556x 


83x5 


445x 


?®2^ 


45 


3o 


8870 


46i7 


7740 


9235 


6610 


3852 


5480 


8470 


435x 


3087 


3o 


^ 45 


0.8850 


0.4656 


1.7700 


0.9312 


2.655o 


1,3968 


3.5400 


X.8625 


4.4249 


2.3281 


i5 


28 


.8829 


4695 


7659 


9389 


6488 


4o84 


53x8 


8779 


4i47 


3474 


62 


x5 


8809 


4733 


7618 


9466 


6427 


4200 


5236 


8933 


4o45 


3666 


45 


3o 


8788 


4772 


7576 


9543 


6365 


43x5 


5x53 


9086 


3941 


3858 


3o 


: 45 


8767 


4810 


7535 


9620 


63o2 


443o 


5069 


9240 


3836 


4049 


i5 


20 


8746 


4848 


7492 


9696 


6239 
6175 


4544 


4985 


9392 


373x 


4240 


61 


i5 


8725 


4886 


745o 


.9772 


4659 


4900 


9545 


3625 


443x 


45 


3o 


8704 


4924 


7407 


9848 


61 n 


4773 


48x4 


9697 


35x8 


4621 


3o 


45 


8682 


4962 


7364 


9924 


6o46 


4886 


4728 


v9849 


34io 


48xx 


i5 


3o 


8660 


5ooo 


7321 


1. 0000 


6981 


5ooo 


464i 


2.0000 


33ox 


5ooo 


60 




Dq;). 


Lat 


Dep. 


Lat 


i)ep. 


Lat 


D«p. 


Lat 


Dep. 


Lat. 


Coune. 


Dist. 1. 


Dist. 2. 


Dist. 3. 


Dist. 4. 


Dist. 5. 



TeA'VBrse Table. 



139 



Conne. 


Dist. 6. 


Dist. 7, 


Dist. g. 


Dist. 9, 


Dist. 10. 




Ut 


Up. 


ut 


Dep. 


Lat 


Dep. 


Lat 


Dep. 


Lat 


Dep. 


O f 

1 5 i5 


5.7887 


^.5782 


6.7535 


I.84I2 


7,7x83 


2.1042 


8.683X 


2,3673 


9-6479 


2.63q3 


/ 
74 45 


3o 


7818 


6o34 


7454 


8707 


7090 


1379 

171 5 


6727 


4o5i, 


6363 


6724 


3o 


45 


7747 


6286 


« 7372 


9001 


6996 


6621 


443o 


6246 


7144 


- x5 


i6 o 


7676 


6538 


7288 


9295 

9588 


6901 


2o5i 


65x4 


4807 


6126 


7564 


74 


i5 


7663 


6790 


7203 


6804 


2386 


6404 


5x85 


6oo5 


7983 


45 


3o 


7629 


7041 


7"7 


9881 


6706 


2721 


6294 


556i 


5882 


84o2 


3o 


45 


7454 


7292 


7o3o 


2.0174 


6606 


3o56 


6i^x 


6938 


5757 


8820 


i5 


17 o 


7378 


7542 


6941 


0466 


65o4 


3390 


6067 


63x3 


563o 


9237 


73^ 


i5 


7301 


7792 


685i 


0758 


64o2 


37«3 


595a 


668.9 


55o2 


9654 


45 


3o 


7223 


8.042 


6760 


1049 


6297 


4o56 


5835 


7064 


5372 


3.0071 


3o 


45 


5.7144 


1*8292 


6.6668 


2.i34i 


7.6192 


2.4389 


8.5716 


2.7438 


9.5a4o 


3^86 


. i5 


i8 o 


7063 


854i 


65.74 


i63i 


6o85 


47a I 


5595 


78x2 


5io6 


0902 


72 


i5 


6982 
6899 


8790 


6479 


I921 


5976 
5866 


5o5l3 


5473 


8x85 


4970 
4832 


]3i6 


45 


So 


9o3jB 


, 6383 


22 M 


5384 


5349 


8557 


1730 


3o 


45 


6816 


9286 


6285 


25oi 


57^4 


5715 


5224 


8930 
930X 


4693 


2r44 


l5 . 


xo o 


6731 


9534 


6186 


2790 


564i 


6045 


5097 


4552 


2557 


71 


i5 


6645 


9781 


6086 


3078 


5527 


6^75 


4968 


9672 


4409 


2969 


45 


3o 


6558 


2.0028 


5985 


3366 


54x1 


6705 


4338 


3.0043 


4264 


338x 


3o 


45 


6471 


0275 


5882 


3654 


5294 


7033 


4706 


o4x3 


4xx8 


3792 


i5 


20 O 


6382 


o59i 


5778 


394i 


5175 


7362 


4572 


0782 


3969 


4202 


70 


|5 


5.6291 


2.0767 


6.5673 


2.4228 


7.5o55 


2.7689 


8.4437 


3.xi5x 


9«3ax9 


3.46x2 


45 


3o 


6200 


1012 


5567 


45i5 


4934 
48ii 


8017 


43oo 


x5x9 


3667 


5oai 


3o 


45 


6108 


1257 


5459 


4800 


8343 


4162 


1886 


35x4 


-5429 


x5 


21 O 


6oi5 


i5o2 


535i 


5o86 


4686 


8669 


4022 


2253 


3358 


5837 


60 


i5 


5920 
5825 


1746 


524i 


5371 


456i 


8995 


388i 


26x9 

2985 


320X 


^244 


45 


3o 


1990 


5129 


5655 


4^33 


9320 


3738 


3042 


665o 


3o 


45 


5729 


2233 


5oi7 


5939 


43o5 


9645 


3593 


335o 


288X 


7o56 


i5 


22 O 


5631 


2476 


4903 


6292 


4175 


9969 


3447 


37x5 


27x8 


746x 


68 


i5 


5532 


2719 


4788 


65o5 


4043 


3.0292 


3299 


4078 


2554 


7865 


45 


3o 


5433 


29^1 


4672 


6788 


3910 


o6i5 


3x49 


444a 


2388 


8268 


3o 


45 


5.5332 


2.3203 


6.4554 


2*7070 


7.3776 


3.0937 


''% 


3.48o4 


9.2220 


3.8671 


i5 


23 


523o 


3444 


4435 


7351 


364o 


1258 


5x66 


2o5o 


9073 


67 


i5 


5i27 


3685 


43i5 


7632 


35o3 


i58o 


269 X 


5527 


X879 


9474 


45 


3o 


5o24 


3925 


4194 


7912 


3365 


X900 


2535 


5887 


X706 


9875 


3o 


45 


4919 


4i65 


4072 


8192 


3225 


2220 


2378 


6247 


i53i 


4.0275 


i5 


24 O 


48i3 


44o4 


3948 


847a 


3o84 


2539 


2219 


6606 


x355 


0674 


66 


i5 


4706 


4643 


3823 


8750 


2941 


2858 


2059 


6965 


1x76 


1072 


45 


3o 


4489 
4378 


4882 


3697 


9029 


2797 


3175 


1897 


7322 


0996 


1469 


3o 


45 


5l20 


3570 


93e6 


265i 


3493 


1733 


7679 


08 x4 


1866 


i5 


25 o 


5357 


344a 


9583 


25o5 


3809 


x568 


8o36 


o63x 


2262 


65 


i5 


5.4267 


2.5594 


6.33ia 


a.9860 


7.2S56 


3.4125 


8.x4ox 


3.839X 


9.0446 


4.2657 


45 


3o 


4i55 


583i 


3i8i 


3.0x36 


2207 


4441 


X233 


8746 


0259 


3o5i 


3o 


45 


4o42 


6067 


3o49 


o4ri 


2o56 


4756 


io63 


9x00 


0070 


3445 


x5 


26 


3928 


63o2 


29 16 


0686 


1904 


5070 


089 X 


9453 


8.9879 


3837 


64 


i5 


38i2 


6537 


2781 


0960 


1750 


5383 


0719 


9806 


9687 


4229 


45 


3o 


3696 


B772 


2645 


1234 


1595 


5696 


o544 


4.0x58 


9493 


.4620 


3o 


45 


3579 


7006 


2509 


1607 


i438 


6008 


o368 


o5o9 


9298 


5oio 


i5 


27 


3460 


7239 


2370 


1779 


1281 


63x9 


0191 


0859 


9X0X 
8902 


5309 
57S7 


63 


i5 


3341 


747a 


223l 


2o5i 


iiai 


663o 


0012 


1209 


45 


3o 


3221 


77o5 


2091 


2322 


0961 


6940 


7.9831 


x557 


870X 


6x75 


. 3o 


45 


5.3099 


2.7937 


6.1949 


3.2593 


7.0799 


3.7249 


7.9649 


4.J905 


8.8499 


4.6561 


x5 


28 


2977 


8168 


1806 


2863 


o636 


7558 


9465 


2252 


8295 


6947 


62 


i5 


2853 


8399 


1662 


3i32 


0471 


7866 


9280 


2599 


8089 


7332 


45 


3o 


2729 


863o 


i5i7 


3401 


o3o5 


8173 


9094 


2944 


7882 


7716 


3o 


45 


2604 


8859 


1371 


3669 


0x38 


8479 


8905 


3289 


7673 


ffi 


i5 


ao 


2477 


9089 


1223 


3937 


6.9970 


8785 


87x6 


3633 


7462 
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71.7 


70.4 


71.5 


75.0 


81.1 


90.0 


4 


,5 


lO.I 


99.0 


89.7 


82.3 


76.8 


73.3 


72.1 


73.2 


76.7 


82.9 


9S.8 


5 


6 


n.5 


3300.5 


91.3 


83.6 


78.4 


75.0 


73.7 


74.9 


78.4 


84.7 


93.7 


6 


7 


1 3.0 


02.0 


92.8 


85.4 


81.5 


76.6 


75.4 


76.6 


80.2 


86.4 


95.5 


7 


8 


i4.5 


o3.5 


94.3 


87.0 


78.2 


77.1 


78.3 


82.0 


88.2 


97.3 


8 


9 


15.9 


o5.o 


95.8 


§8.5 


83.1 


79.8 


78.7 


80.0 


. 83.7 


90.0 


99.2 


9 


10 


3217.4 


33o6.5 


33974 


3490.1 


3584-7 


3681.5 


3780.4 


3881.7 


3985.4 


4091.8 


4201.0 


10 


II 


18.9 
30.3 


08.0 


98.9 


91.6 


86.3 


83.1 


83.1 


83.4 


87.2 


93.6 


02.9 


II 


12 


09.5 


3400.4 


93.2 


87.9 


84.7 


83.7 


85.1 


88.9 


95.4 


04.7 


12 


i3 


21.8 


n.d 


02.0 


94-7 


89.5 


86.4 


85.4 


86.8 


90.7 


97.2 


06.6 


i3 


i4 


23.3 


12.5 


o3.5 


96.3 


91. 1 


88.0 


87.1 


88.5 


92.5 


99.0 


08.4 


i4 


i5 


24.8 


14.0 


o5.o 


97-9 


92.7 


89.6 


88.8 


90.2 


94.2 


4100.8 


10.3 


i5 


i6 


526.2 


i5.5 


06.6 


99.4 


94.3 


91.3 


90.4 


93.0 


96.0 


02.6 


12.1 


16 


I? 


27.7 


17.0 


08.1 


35oi.o 


95.9 


93-9 
94.5 


92.1 


93.7 


97-7 


04.4 


14.0 


17 


i8 


29.2 


18.5 


09.6 


02.6 


97.5 


93.8 


95.4 


99.5 


06.2 


i5.8 


18 


^9 


30.7 


20.0 


II. I 


04.1 


99.1 


96.2 


95.5 


97.1 


4001.2 


08.0 


17.7 


19 


20 


3232.1 


3321.5 


3412.7 


35o5»7 


3600.7 


3697.8 


3797.1 


3898.8 


4oo3.o 


4109.8 


4219.5 


30 


21 


33.6 


23.0 


14.2 


07.3 


02.3 


99.4 


98.8 


3900.5 


04.7 


11.6 


21.4 


31 


22 


35.1 


24.5 


15.7 


08.8 


03.9 


3701. I 


3800.5 


02.2 


06.5 


1 3.4 


23.2 


33 


23 


36.6 


26.0 


17.3 


10.4 


o5.5 


02.7 


02.2 


oi.o 


08.3 


l5.2 


25.1 


33 


24 


38.0 


27.5 


18.8 


12.0 


07.1 


04.4 


o3.8 


o5.7 


1 0.0 


17.1 


27.0 


34 


25 


39,5 


29.0 


20.4 


i3.5 


08.7 


06.0 


o5.5 


07.4 


11.8 


18.9 


28.8 


25 


26 


4i.o 


3o.6 


21.9 


i5.i 


10.3 


07.6 


07.2 


09.1 


1 3.5 


20.7 


3o.6 


36 


a? 


42.5 


32.1 


23.5 


16.7 


11.9 


09.3 


08.9 


10.8 


i5.3 


22.5 


32.5 


37 


28 


. 44.0 


33.6 


25.0 


18.3 


i3.6 


10.9 


10.5 


12.5 


17.1 


24.3 


34.4 


38 


29 


45.4 


35.1 


. 26.5 


19.8 


i5.i 


12.6 


12.2 


14.3 


18.8 


26.1 


36.2 


39 


3o 


3246.9 


3336.6 


3428.0 


3521.4 


3616.7 


3714.2 


3813.9 


3916.0 


4020.6 


4127.9 


4238.1 


3o 


3i 


48.4 


38.1 


29.6 


23.0 


18.4 


i5.8 


i5.6 


17.7 


22.4 


29.7 


4o.o 


3i 


32 


49.9 


39.6 


3i.i 


24.6 


20.0 


17.5 


17.3 


19.4 


24.1 


3i.5 


4i.8 


33 


33 


5i.4 


41.1 


32.7 


26.1 


21.6 


19.1 


18,9 


21.2 


25.9 


33.3 


43.7 


33 


34 


52.8 


42.6 


34.2 


27.7 


23.2 


20.8 


20.6 


22.9 


27.7 


35.2 


45.5 


34 


35 


54.3 


'44.1 


35.8 


29.3 


24.8 


22.4 


22.3 


24.6 


39.4 


37.0 


47.4 


35 


36 


55.8 


45.7 


37.3 


3o.8 


26.4 


24.1 


24.0 


26.3 


3l.2 


38.8 


49.3 


36 


37 


57.3 


47.2 


38.8 


32.4 


28.0 


25.7 


25.7 


28.1 


33.0 


40.6 


5i.i 


37 


38 


58.8 


48.7 


40.4 


34.0 


29.6 


. 27.4 


27.4 


29.8 


34.8 


42.4 


53,0 


38 


39 


60.3 


.5o.2 


41.9 


35.6 


3i.3 


29.0 


29.1 


3i.5 


36.5 


44.2 


54.9 


39 


4o 


3261.7 


3351.7 


3443.5 


3537.1 


3632.8 


3730.7 


3830.8 


3933.2 


4o38.3 


4i46.i 


4256.7 


4o 


4i 


63.2 


53.2 


45.0 


38.7 


34.4 


32.3 


32.4 


35;o 


4o.i 


47-9 


58.6 


4i 


42 


64.7 


54.7 


46.6 


40.3 


36.1 


34.0 


34.1 


36.7 


41.8 


49-7 


60.5 


42 


43 


66.2 


56.2 


.48.1 


41.9 


37.7 


35.6 


35.8 


38.4 


43.6 


5i.5 


62.3 


43 


44 


67.7 


57.8 


49*7 


43.5 


39.3 


37.3 


37.5 


4o.2 


' 45.4 


53.4 


. 64.2 


44 


45 


69.2 


59.3 


5l.2 


45.0 


40.9 


38.9 


39.2 


41.9 


47.2 


55.2 


66.1 


45 


46 


70.7 


60.8 


52.8 


46.6 


42,5 


4o.6 


40.9 


43.6 


49.0 


57.0 


68.0 


46 


47 


72.1 


62.3 


54.3 


48.2 


44.1 


42.2 


42.6 


. 45.4 


50.7 


58.8 


69.8 


47 


48 


73.6 


63.8 


55.8 


49.8 


45.8 


43.9 


44.3 


47.1 


52.5 


60.7 


71.7 


48 


49 


75.1 


65.4 


57.4 


Si .4 


47.4 


45.5 


46.0 


48.8 


54.3 


62.5 


73.6 


49 


5o 


3276.6 


3366-9 


3458.9 


3553.0 


3649.0 


3747-2 


3847-7 


3950.6 


4o56.i 


4164.3 


4275:5 


5o 


5i 

52 


78.1 


68.4 


60.5 


54.6 


5o.6 


48.8 


49.4 


52.3 


57.8 


66.1 


77-4 


5i 


79.6 


69.9 


62.0 


56.1 


52.2 


5o.5 


5i.i 


54.0 


59.6 


68.0 


79.2 


5a 


53 


81.1 


71.4 


63.6 


57.7 


53.8 


52.1 


52.8 


55.8 


61.4 


69.8 


81.1 


53 


54 


82.6 


73.0 


.65.2 


59.3 


55.5 


53.8 


54.4 


57.5 


63.2 


71.6 


83,o 


54 


55 


84. i 


74.5 


66.7 


60.9 


57.1 


55.5 


56.1 


59.3 


65.0 


73.5 


84.9 


55 


56 


85.6 


76.0 


68.3 


62.5 


58.7 


57.1 


57.8 


61.0 


66.8 


75.3 


86.8 


56 


57 


87.1 


77.5 


69.8 


64.0 


60.3 


> 58.8 


59.5 


62.7 


68.5 


77.1 


88.6 


57 


58 


88.5 


79.0 


71.4 


65.6 


61.9 


60.4 


61.2 


64.5 


70.3 


79.0 


90.5 


58 


59 


90.0 


80.6 


73.0 


67.2 


63.6 


62.1 


62.9 


66.2 


72.1 


80.8 


92.4 


59 
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LATITUDE. j 


Milt 


58^ 


59° 


60° 


61° 


62° 


63° 


64° 


65° 


66° 


67° 


68° 


Min. 


o 


4294.3 


4409.1 


4527.4 


4649.2 


4775-0 


4904.9 


5o39;4 


5178.8 


5323.5 


5474.0 


5630.8 





I 


96.2 


II. I 


29.4 


5i.3 


77.1 


07.1 


41.7 


81.2 


26.0 


76.6 


33.5 


I 


2 


98.1 


i3.o 


3i.4 


53.4 


79.3 


09.4 


44.0 


83.5 


28.4 


79.1 


36.2 


2 


3 


4300.0 


i5.o 


33.4 


55.4 


81.4 


11.6 


46.3 


85.9 


30.9 


81.7 


38:8 


3 


4 


01.9 


16.9 


35.4 


57.5 


83.5 


1 3.8 


48.6 


88.3 


33.4 


84.3 


41.6 


4 


5 


03.7 


18.9 


37.4 


59.6 


85.6 


16.0 


50.9 


90.7 


36.8 


86.9 


44.2 


6 


6 


■o5.6 


20;8 


39.4 


61.6 


87.8 


. 18.2 


53.1 


98.1 


38.3 


89.4 


46.9 


6 


7 


.07.5 


22.8 


41.4 


63.7 


89.9 


20.4 


55.4 


95.4 


40.8 


92.0 


49-6 


7 


6 


09.4 


24.7 


434 


65.8 


92.1 


22.6 


57.7 


■ 97.8 


43.? 


94.5 


62.3 


8 


9 


11.3 


26.7 


45.4 


67.8 


94.2 


24.8 


60.0 


5200.2 


45.7 


97.1 


54.9 


9 


lO 


43i3.2 


44a8.6 


4547.4 


4669.9 


4796-3 


4927.0 


5062.3 


6202.6 


5348.2 


5499.7 


6667.6 


10 


I£ 


i5.i 


3o.6 


49.4 


72.0 


98.5 


20.2 


64.6 


' 04.9 


60.7 


55oi2;3 


60.3 


II 


la 


17.0 


32.5 


5I.4 


74.1 


4800.6 


31.5 


66.9 


07.3 


53.1 


04.9 


63.0 


12 


i3 


18.9 


34.5 


53.5 


76.1 


02.8 


33.7 


69.2 


09.7 


65.6 


Q7.4 


65.7 


i3 


i4 


20.8 


36.4 


55.5 


78.2 


04.9 


35.9 


71.5 


I2.I 


68.1 


lO.O 


68.4 


i4 


i5 


22.7 


38.4 


57.5 


80,3 


07.1 


38.1 


, 73.8 


14.5 


60.6 


12.6, 


71. 1 


16 


i6 


24.6 


40.3 


59.5 


82.4 


09.2 


46.3 


76.1 


16.9 


63.1 


I 5.2 


73.8 


16 


'7 


26.5 


4a.3 


61.5 


84.5 


11.4 


42.6 


78.4 


19.3 


65.6 


17.8 


76.5 


17 


i8 


28.4 


44.2 


63.5 


86.5 


1 3.5 


44.8 


80.7 


21.6 


68.0 


"20.4 


79.2 


18 


19 


3o.3 


46.2 


65.6 


88.6 


i5.7 


47.0 


83.0 


24.0 


70.5 


23.0 


- 81.9 


19 


20 


4332.2 


4448.2 


4567.6 


4690.7 


4817.8 


4949.2 


5o85.3 


6226.4 


6673.0 


6525.6 


6684.6 


20 


21 


34.1 


5o.i 


69.6 


92.8 


20.0 


5i.5 


87.6 


, 28.8 


75.5 


28.1 


87.3 


21 


22 


36.0 


52.1 


71.6 


94.9 


22.1 


53.7 


90.0 


3l.2 


78.0 


30.7 


90.0 


22 


23 


37.9 
39.8 


54.1 


73.6 


97.0 


24.3 


55.9 


92.3 


33.6 


80.5 


33.3 


92.7 


23 


a4 


56.0 


75.7 


99.1 


26.4 


58.2 


94.6 


36.0 


83.0 


35.9 


96.5 


24 


25 


41.8 


58.0 


77-7 


4701. 1 


28.6 


60.4 


96.9 


38.4 


86.5 


38.6 


98.2 


26 


26 


43.7 


60.0 


79-7 


o3.2 


3o.8 


62.6 


99,2 


40.6 


88.0 


41.2 


5700.9 


26 


27 


45.6 


61.9 


81.7 


o5.3 


32.9 


64.9 


5ioi.5 


43.2 


90.5 


43.8 


o3.6 


27 


28 


47.5 


63.9 


83.8 


07.4 


35.1 


67.1 


o3.8 


45.7 


93.0 


46.4 


' 06.3 


28 


29 


49.4 


65.9 


85.8 


09.5 


37.3 


69.4 


06.2 


48.1 


96.6 


49.0 


09.1 


29 


3o 


4351.3 


4467.8 


4587.8 


4711.6 


4839.4 


4971.6 


5io8.5 


5260.5 


5398.0 


6661.6 


6711.8 


•3o 


5i 


53.2 


69.8 


89.9 


13.7 


41.6 


73.8 


10.8 


62.9 


5400.5 


64.a 


14.5 


3i 


32 


55.1 


71.8 


91.9 


1 5^8 


43.8 


76.1 


i3.i 


55.3 


o3.o 


56.8 


17.3 


32 


33 


57.1 


73.7 


93.9 


1 7-9 


45.9 


78.3 


i5.5 


57.7 


06.5 


69.4 


20.0 


33 


34 


59.0 


75.7 


96.0 


20.0 


48.1 


80.6 


17.8 


60.1 


08.1 


62.1 


22.7 


34 


35 


60.9 


77-7 


98.0 


22.1 


5o.3 


82.8 


20.1 


62.6 


10.6 


64.7 


26.6 


35 


36 


62.8 


79-7 


4600.0 


24.2 


52.4 


85.1 


22.4 


65.0 


i3.i 


67.3 


28.2 


36 


37 


64.7 


8U 


02.1 


26.3 


54.6 


87.3 


' 24.8 


67.4 


1 5.6 


. 69.9 


30.9 


37 


38 


66.7 


83.6 


04.1 


28.4 


56.8 


89.6 


27.1 


69.8 


18.1 


72.6 


33.7 


38 


39 


68.6 


85.6 


06.1 


36.5 


59.0 


91^ 


29.4 


72.2 


20.6 


76.2 


36.4 


39 


4o 


4370.5 


4487.6 


4608*2 


4732.6 


4861. 1 


4994.1 


5i3i.8 


6274.7 


5423.2 


6677.8 


6739.2 


4o 


4i 


72.4 


89.6 


10.2 


34.7 


63.3 


96.3 


34.1 


77.1 


26.7 


• 80.4 


41.9 


4i 


43 


74.3 


95.5 


12.3 


36,8 


65.5 


98.6 


36.5 


79.5 


28.2 


83.1 


44.7 


42 


43 


76.3 


93.5 


14.3 


39.0 


' 67.7 


5ooo.8 


38.8 


82.0 


3o.8 


86.7 


47.5 


43 


44 


78.2 


95.5 


16.4 


4i.i 


69.9 


o3.i 


4i.i 


84.4 


33.3 


88.4 


60.2 


44 


45 


80.1 


97.5 


18.4 


43.2 


72.0 


o5.4 


43.5 


86.8 


35.8 


91.0 


62.9 


45 


46 


82.1 


99.5 


20.5 


45.3 


74.2 


07.6 


45.8 


89.3 


38.4 


93.6 


66.7 


46 


47 


84.0 


4501.5 


22.5 


47.4 


' 76.4 


09.9 


48.2 


91.7 


40.9 


96.3 


68.5 


47 


48 


85.9 


o3.4 


24.6 


49.5 


78,6 


12.2 


50.5 


94.1 


43.4 


98.9 


61.2 


48 


49 


87.8 


o5.4 


26.6 


5i.6 


80.8 


14.4 


52.9 


96.6 


46.0 


56oi.6 


64.0 


49 


5o 


4389.8 


4507.4 


4628.7 


4753.7 


48,83.o 


5016.7 


5 1 65.2 


6299.0 


5448.5 


56o4.2 


6766;8 


5o 


5i 


91.7 


09.4 


30.7 


55.9 


85.2 


18.9 


57.6 


530I.5 


5i.o 


06.9 


69.5 


> 61 


52 


93.6 


11.4 


32.8 


58.0 


87.4 


21.2 


59.9 


03.9 


63.6 


09.5 


72.3 


62 


53 


95.6 


i3.4 


34.8 


60.1 


89.5 


23.5 


62.3 


06.3 


66.1 


12.2 


76.1 


53 


54 


97.5 


l5.2^ 


36.9 


62.2 


91.7 


»5.8 


64.6 


08.8 


58.7 


14.8 


77.9 


54 


55 


99.4 


17-4 


39.0 


64.4 


93.9 


28.0 


67.6 


II. 2 


61.2 


17.6 


80.6 


55 


56 


4401.4 


19^,4 


4i.o 


66.5 


96.1 


3o.3 


69.4 


l3.7 


63.8 


20.2 


83.4 


56 


57 


o3.3 


21.4 


43.0 


68.6 


98.3 


32.6 


71.7 


1 6. 1 


66.3 


22.9 


86.2 


57 


^ 58 


o5.3 


23.4 


45.1 


70.7 


4900.5 


34.9 


74.1 


18.6 


68.9 


25.5 


89.0 


68 


59 


07.2 


25.4 


47.2 


72.9 


02.7 


37.1 


76.4 


21. 1 


71.4 


28.2 


91.8 


69 



48 








Meridional 
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LATITUDE. 


Mifl. 


69° 


70^ 


730 


72° 


73° 


740 


75° 


76° 


77Q 


78° 


79° 


Min. 


o 


5794.6 


5965.9 


6145.7 


6334.8 


6534.4 


6745.7 


6970.3 


7210.1 


7467.2 


7744.6 


8045.7 





I 


.97.4 


68.8 


48.8 


38.1 


37.8 


49.4 


74.2 


14.2 


71.7 


49.4 


* 5i.o 


I 


2 


58o6.i 


71.8 


51.9 


41.3 


4i.3 


53.6 


78.1 


18.3 


76.1 


54.2 


56.2 


2 


3 


02.9 


74.7 


54.9 


44.6 


44.7 
48.1 


56.6 


81.9 


22.5 


80.6 


59.0 


61.5 


3 


4 


05.7 


77.6 


58.0 


47.8 


60.3 


85.8 


26.6 


85.0 


63.9 


66.7 


4 


5 


08.5 


80.6 


61. 1 


5i.i 


5i.6 


63.9 


89.7 


3o.8 


89.5 


68.7 


72.0 


5 


6 


II.3 


83.5 


64.2 


54.3 


55.0 


67.6 


93.6 


35.0 


94.0 


73.5 


77.3 


6 


7 


14.2 


8^.4 


67.3 


57,6 


58.5 


71.2 


97.5 


39:1 


98.5 


78.4 


82.6 


-7 


8 


17.0 


89.4 


. 70-4 


" 60.8 


61.9 


74.9 


7001.4 


43.3 


75o3.o 


83.3 


87.9 


8 


9 


19.8 


92.3 


73.5 


64.1 


65.3 


78.5 


o5.3 


. 47.5 


07.4 


88.1 


93.2 


9 


lO 


5822.6 


5995.3 


6176.6 


6367.4 


6568.8 


6782.2 


7009.2 


7251.7 


7511.9 


7793.0 


8098.5 


10 


II 


25.4 


98.2 


79-7 


70.6 


72.3 


85.9 


i3.i 


55.8 


16.5 


97-9 


8io3.8 


II 


12 


28.2 


6001.2 


82.8 


73.9 


75.7 


89.6 


17.0 


60.0 


21.0 


7802.8 


00.2 


12 


i3 


3i.o 


o4*i 


85.9 


77.2 


79.2 


93.2 


20.9 


64.2 


25.5 


07.7 


14.5 


r3 


i4 


33.8 


07.1 


89.0 


80.4 


8,2.6 


96.9 


24.8 


68.4 


3o.o 


12.6 


19.9 


14 


i5 


36.7 


1 0.0 


92.1 


83.7 


86.1 


680Q.6 


28.8 


72.6 


34.5 


17.5 


25.2 


i5 


i6 


39.S 


1 3.0 


95.2 


87.0 


89.6 


04.3 


32.7 


76.8 


39.1 


22.4 


3o.6 


16 


I? 


42.3 


16.0 


98.3 


90.3 


' 93.0 


o&.o 


36.6 


81. 1 


43.6 


27.3 


36.0 


17 


i8 


45.1 


18.9 


6201.4 


93.6 


96.5 


1 1.6 


40.6 


85.3 


48.1 


32.2 


4i.3 


18 


19 


48.0 


21.9 


04.5 


96.9 


6600.0 


1 5.4 


44.5 


89.5 


5j».7 


37.2 


46.7 


19 


20 


5850.8 


6024.9 
27.8 


6207.^ 


6400.2 


66o3.5 


6819.1 


7048.5 


7293.7 


7557.3 


7842.1 


8i52.i 


20 


21 


53.6 


10.8 


o3.4 


07.0 


22.8 


52.4 


98.0 


61.8 


47.1 


5i7.5 


21 


22 


56.5 


3o.8 


13.9 


06.7 


10.5 


26.5 


56.4 


7302.2 


66.4 


52.0 


62.9 


22 


23 


59.3 


33.8 


17.0 


1 0.1 


14.0 


30.2 


60.3 


06.4 


71.0 


57.0 


68.4 


23 


24 


62.2 


36.8 


20.2 


1 3.4 


17.5 


33.9 


64.3 


10.7 


75.5 


61.9 


73.8 


24 


25 


65.0 


-39.8 


23.3 


16.7 


^i.o 


37.6 


68.3 


i5.o 


80.1 


66.9 


79.2 


25 


26 


67.8 


42.7 


26.5 


20.0 


24.5 


41.3 


72.2 


19.2 


84.7 


71.9 


84.7 


36 


27 


70.7 


45.7 


29.6 


23.3 


28.0 


45.1 


76.2 


23.5 


89.3 


76.9 


90.1 


27 


28 


73.5 


48.7 


32.7 


26.6 


3i.5 


48.8 


80.2 


27.7 


93.9 


81.9 


95.6 


2d 


^9 


76.4 


51.7 


35.9 


29.9 


35.0 


52.5 


84.2 


32.0 


98.5 


86.9 


8201. 1 


29 


3o 


5879.2 


6054.7 


6239.0 


6433.3 


6638.5 


6856.3 


7088.2 


7336.3 


7603.2 


7891.9 


8206.6 


3o 


3i 


82.1 


57.7 


42.2 


36.6 


4?.i 


60.0 


92.2 


4o.6 


07.8 


96.9 


12.1 


3i» 


32 


85.0 


60.7 


45.3 


39.9 


45,6 


63.8 


96.2 


44.9 


12.4 


7902.0 


17.6 


32 


33 


' 87.8 


63.7 


48.5 


43.2 


49.1 


67.5 


7100.2 


49.2 


17.0 


07.0 


23.1 


33 


34 


90.7 


66.7 


51.7 


46.6 


52.6 


71.3 


. 04.2 


53.5 


21.7 


12.0 


28.6 


34 


35 


93*6 


69.7 


54.8 


49.9 


56.2 


75.0 


08.2 


57.8 


26.3 


I7.I 


34.1 


35 


36 


96.4 


72.7 


58.0 


' 63.3 


^9-7 
63.4 


78.8 


12.2 


62.1 


3i.o 


22.1 


39.7 


36 


37 


99.3 


75.7 


61.2 


56.6 


82.6 


16.3 


66.4 


35.6 


27.2 


45.2 


37 


38 


5902.2 


78.8 


64.3 


60.0 


66.8 


86.3 


20.3 


70.7 


40.3 


32.3 


5o.8 


"38 


39 


o5.o 


,81.8 


67.5 


63.3 


70.4 


90.1 


24.3 


75.1 


45.0 


.37.3 


56.3 


39 


4o 


5907.9 


6084.8 


6270.7 


6466.7 


6673.9 


6893,9 


7128.4 


7379-4 


7649.7 


7942.4 


8261.9 


4o 


4i 


10.8 


87.8 


73.9 


70.0 


77.4 


97-7 


32.4 


83.7 


54.3 


47.5 


67.5 


4i 


42 


13.7 


90.8 


77.1 


73.4 


81.0 


6901.5 


36.4 


88.1 


59.0 


52.6 


73.1 


42 


43 


16.6 


93.9 


80.2 


76.7 


84.6 


o5.3 


40.5 


92.4 


63.7 


57.7 


78.6 


43 


44 


19.4 


96.9 


83.4 


8o.i 


88.2 


09.1 


44.5 


96.8 


68.4 


62.8 


84.3 


44 


45 


22.3 


99.9 


86.6 


83.5 


91.7 


12.9 


48.6 


7401. 1 


73.2 


68.0 


89.9 


45 


46 


25.2 


6ro3.o 


89.8 


86.9 


95.3 


16.7 


52.7 


o5,5 


77-9 


73.1 


95.5 


46 


47 


28.1 


06.0 


93.Q 


90.2 


98.9 


. ao.5 


56.7 


09.9 


82.6 


78.2 


83oi.i 


47 


48 


3i.o 


09.0 


96.2 


93j6 


6702.5 


24.3 


60.8 


14.3 


87.3 


83.4 


06.7 


48 


49 


33.9 


I2»I 


99.4 


97.0 


06.1 


28.1 


64*9 


18.6 


92.1 


88.5 


12.4 


49 


5o 


5936.8 


6u5.i 


6302.6 


65O0.4 


6709.7 


6931.^ 


7169.0 


7423.0 


7696.8 


7993.7 


83i8.i 


5o 


5i 


39.7 


18.2 


o5.8 


o3'.8 


1 3.2 


35.7 


73.1 


27.4 


7701.5 


98.9 


23.8 


5i 


52 


42.6 


21.2 


09.1 


07.2 


16.8 


39.6 


77.2 


3i.8 


06.3 


8004.0 


29.4 


52 


53 


45.5 


24.3 


12.3 


10.6 


20.4 


43.4 


81.2 


36.2 


ii.i 


09.2 


35.1 


53 


54 


48.4 


27.3 


i5.5 


14.0 


24.9 


47-2 


85.3 


4o.6 


i5.8 


14.4 


4o.8 


54 


55 


5i.3 


3o.4 


18.7 


17.4 


27.7 


5i.i 


'89.5 


45.1 


2D,6 


19.6 


46.5 


55 


56 


54.2 


33.4 


21.9 


20.8 


3r.3 


• 54.9 

f 58.8 


93.6 


49.5 


25.4 


24.8 


52.2 


56 


57 


57.2 


36.5 


25.1 


24.2 


34.9 


97-7 


53.9 


3o.2 


3o.o 


58.0 


57 


58 


60.1 


39.6 


28.4 


27.6 


38.5 


62.6 


7201.8 


58.3 


35.0 


35.2 


63.7 


58 


59 


63.0 


42.6 


3i.6 


3i.o 


4a.i 


66.5 


05.9 


62.8 


39.8 


40.5 


69.4 


59 



Corrections toMiddle Latitude. 



149 



Mid. 
Lat 


• 


DIFFERENCE OF LAl^ITUDE. 


ACd. 
I,at. 


1° 


2° 


3° 


4° 


5° 


6° 


70 


8° 


9° 


10° 


11° 


12° 


13^ 


14° 


15^ 


16^^ 


17^ 


18° 


19° 20° 


o 
l5 


/ 





/ 
2 


/ 
.3 


/ 
5 


/ 
7 


9. 


12 


/ 
i5 


/ 
18 


/ 
22 


26 


/ 
3H 


/ 
36 


4i 


/ 
47 


1 

52 


59 


/ 
65 


t 
72 




i5 


i6 







2 


3 


4 


6 


9 


11 


i4 


18 


21 


25 


3o 


34 


39 


44 


5o 


56 


62 


69 


16 


17 







2 


3 


4 


6 


8 


II 


i'4 


17 


20 


24 


28 


33 


38 


43 


48 


54 


60 


66 


17 


18 









3 


4 


6 


8 


10 


i3 


16 


20 


23 


27 


32 


36 


4i 


46 


52 


58 


64 


18 


19 









3 


4 


6 


8 


10 


.13 


16 


19 


22 


26 


3o 


35 


40 


45 


5o 


56 


61 


'9 


ao 
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4 


5 


7 


10 


12 
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18 


22 


25 
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34 


38 


43 


48 


54 
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20 
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12 
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29 


33 
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47 
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7 
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28 


32 
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46 
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22 
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17 
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57 
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66 
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2 


4 


6 
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2« 
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59 
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4 


6 
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47 


54 
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89 
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69 
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6 


9 
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25 
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36 


42 


49 


57 


65 


74 


83 


93 


io4 


69 


70 
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6 
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21 


26 


32 


^38 


44 


52 


60 


68 


78 


88 


98 


no 


70 


71 







2 


4 


7 


10 


i3 


17 22 


27 


33 


40 


47 


55 


63 


72 


82 


93 


io4 


116 


7^ 
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3 


5 


7 


10 


i4 


18 23 


29 


35 


42 


49 


58 


67 


76 


87 


98 


III 


124 


72 



160 LOGAEITHMB POB COMPUTING COMPOUND InTBBEST. 



In copiputing compound interest for long periods of time, it is necessary to liave 
the following logarithms to more than six places. 



Number. 



I.0025 

i.ooSo 

0075 

0x00 

OI25 

oi5o 

0175 

0200 

0225 

0260 

1.0275 

I . o3oo 

i.o325 

i.o35o 

1.0875 

I . o4oo 



L<^aritbnL 



.00108 438x3 
.00216 60618 
.00824 5o548 
,0043233788 
.00539 ^<>^X9 
,00646 60422 
,00753 44179 
,00860 01 71 8 
,00966 88167 
« 01 072 88654 
.01178 i88o5 
.01288 72247 
.01889 00608 
.0149^08498 
.01598 8io54 
.01708 88898 



Niunbeiv 



1.0425 
I.o45o 
1.0475 
I.o5oo 
i.o525 
i.o55o 
1.0575 
. I . 0600 
1.0625 
i.o65o 
1.0675 
1.0700 
1.0725 
1.0750 
1.0775 
I . 0800 



Logarillkni. 



.01807 60686 
.01911 62904 
.0201 5 4o3i6 
.02118 9299Z 
.02222 21045 
.02825 24596 
.02428 08760 
.o253o 58658 
.02682 89887 
.02784 96078 
.0288678887 
.02988 87777 
.08089 78009 
.o8i4o 84643 
.08241 72788 
.0834287555 



NUMBERS OFTEN USED IN CALCULATIONS. 



Circumference of a circle to diameter i ^ ~ 

Surface of a sphere to diameter i...-> = 3 . i4i5936 

Area of a circle to radius i > 

Area of a circle to diameter i * =r .7858982 

Capacity of a sphere to diameter i = . 5285988 

Capacity of a sphere to radius i = 4.1887902 

1-7-8. i4i 5926 * = o.8j83o99 

Arc equal to radius expressed in dc^grees .=57® .2957795 

Arc equal to radiiis expressed in seconds = 206264'' .8 

Length of i degree in parts of radius = .01 74538 

Length of i minute in , parts of radius ss .0002909 

Sine of i second = .ooooo485 

Sine of 2 seconds , . = .00000970 

Sine of 8 seconds . ^ = .oooo]454 

Sine of 4 seconds ,. == . 00001989 

Sine of 5 seconds = .00002424 

Sine of 6 seconds ^ - .00002909 

Sine of 7 seconds i ^ .00008394 

Sine of 8 seconds i := .00008879 

Sine of 9 seconds. . . .^ - . = .oooo436S 

Base of Napier's system of logarithms. = 2.7182818 

Modulus of the common logarithms = .4842945 

36o degrees expressed in seconds : ^ . . = 2296000 

24 hours expressed in seconds ^ u == 864oo 

Number of feet in one mile ..= 5a8o 



LogarithuiA. 
0.497150 
9.895090 

9.7i$999 
0.622089 
9.5o285o 
1.758128 
5.3i44&5 
8.241877 
6.468726 
4.685575 
4.986605 
5.162696 
5.287685 
5.884545 
5.468726 
5.580673 
5.588665 
5.689817 
0.434294 
^.6877^4 
6. I 12605 
4.986514 
8.722684 



THE END. 
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HARPER fc BROTHERS, NEW TORE. 

Thb Publishers of the course of Mathematics by ^rof. Loomis invite the at- 
tention of professors of colleges and teachers generally to an examination of 
these works. They are the fruits of a long series of years devoted^to collegiate 
instruction, and it is believed that they possess in an eminent degree the quali- 
ties of simplicity, conciseness, and lucid arrangement, and are adapted to the 
wants of students generally in our colleges and academies. 

LOOMIS' TREATISE ON ALGEBRA. 

8vo» p. 334, Sheep, $1 25. Third Edition. 

I have carefvtltj examined the work of Prof. Loomii on Algebra, and am mdch pleased with it. 
The arrang^ent is saflSciently acientific, yet the order of the tdpica is obVionviy, and, I thinkj ju- 
diciodsly made witli reference to the deTelopment; of the powers of the pupil. .The must rigorons 
modes of reaspning are designedly avoided in the earlier portions of the work, anA deferred till iho 
student is better fitted to appreciate them. All the principles, are, however, established With snffi* 
cient rigor to give satisfaction. Much care seems to have been taken, by generalizing particular ex- 
amples and other means, to develop the faculty and induce the habit of generalizing, » point which, 
I think, has not received sufficient attention hitherto. On the whole, therefor?, I think this work 
better suited for the purposes of a text-book than any other I have seen.— August us W. Smith 
A.M., Professor of Mathematics and Astronomy in the Wesleyan Uniners^, 

Prof. Loomis* Treatise on Algebra is an excellent elementary work. It is sufficiently extensive 
for ordinary purposes, and is characterized throughout by « happy combination of brevity and clear- 
Bess.— A. Caswbll, D.D., Professor of Mathematics and Natural Philosophy in Brown University. 

I have examined Prof. Loomis* new work on Algebra, and am highly pleased with it. Fok/Coo- 
ciseness and clearness of statement, and for its lucid explanation of elementary principles, it is de- 
cidedly superior to any work with which I am acquainted. I hope it will he extensively used in all 
our public institutions.— Alonzo Gbat, A.M., Professor in Brooklyn Female Academy. 

I have examined Prof. Loomis' Algebra carefully and with much interest, and am so perfectly 
satisGed with it, that I shall introduce it to my classes as soon as possible. It is just the work which 
I have been for a long time in search of. I am particularly delighted with the mode of treating the 
subject of logarithms, and, indeed, with the clearness of the investigations generally throughout the 
work.— E. Otis Kbnoall, Prof essor <(f Mathematics and Astronomy in the Central High School^of 
Philadelphia. 

I folly concur with Prof. Kendall in his.opinion of Loomis* Algebra. — Sxahs C.^alkKr, of the 
United^taUs Coast Survey. 

A text-book like this of Prof. Loomis was mudi needed, and the desideratum is so well supplied, 
that I think it can not fail to commend itself at once to the favorable regard of those who are looking 
for the best work for college classes. I consider it decidedly the best book for college instruction , 
that I am acquainted with on the subject, and it has been adopted as a text-book in ourcdlege by 
unanimous consent of the faculty. Prof. Loomis has been very happy in simplifying the more diffi» 
cult parts of the subject, especially on the theory of equations and on logarithms.— James Noonby, 
A.M., Professor of Mathematics and Natural Philosophy in Western Reserve College^ 

I have carefully examined Prof. Loomis' Algebra, and think it better adapted for a text-book for 
college studenU than any other I have seen.— C. Gill, Professor of Mathematics in St. PauPs Col. 

Prof. Loomis seems very happily to have observed the proper medium between exuberance of ex- 
planation and demonstration <» the one hand, which leaves little or nothing for the student himself 
to do ; and a repulsive conciseness on th^ other, which discoumges him, and gives hini a disrelish 
for this portion of study, I have adop^d it as a text-book in the Corneliiis Institute, believing it to 
be better suited to youth who are preparing for college, thap any other treatise on Algebra wi^h 
wkich I am acquainted.— John J. Owbn, A.M., Principal of the Cmmelius Institute, New York City, 

After a thorough examination of Prof, Loomis' work on Algebra,' I have ctmcluded to adopt it as a 
text-book in this Institution.— Mabcus Catliu, A.M., Professor pf Mathematics and Astronomjf iik 
HamiUon College. 



2 Critical J^otices of Loomis* Algebra, 

Prof. Loomis' work on Algebra is exceedyigljr well adapted for the parpoaea of inatnietioii. He 
Mm avoided the diflScultiea which reiult from too gnnt coneiseness, and aiming at the ntmoct rigor 
of demouatration ; and, at the larae time, has farniihed in his book a good and aofficient prepandioo 
fpr the subseqaent parts of the mathematical ooaraa. I do not know of a treatise which, all things 
considered, keeps both these objects so steadiljr in view.*— J. Wabd Andrews, A.M., Pro/essor of 
Mathematics and Natural Philotophy in Marietta College. 

Prof. Loomis* work is well calculated to impart a clear and correct knowledga of the priaeiplea of 
Algebra. The rules are concise, yet sufficiently ttomprehensiye, eontaining in few words all thai im 
'necessary, and nothing more; the absence of which quality man many a scientific treatise. The 
collection of problems is peculiarly rich, adapted to impress the moat important principles upon tho 
j^uthfttl mind, and the student is led gradually and intelligently into the more interesting and higher 
departments of the science.— John Bbocklbsbt, AM.,Profeuor tf MatkomoHee and Natvni 
Philosophy in Trinity College. ' 

I am much pleased with Prof. Looioais' Algebra. 1 think he has accomplished very happily th« 
object he had in view, and has prepared a work remarkably well adapied for the use of college stu- 
dents.— E. S. Snblk, A.m., Professor of Mathematics and Natwdl Philosophy in Amherst College. 

I am much pleased with Prof. Loomis* Algebra. The arrangement of the subjects is, I think, an 
admirable one. The best proof I can give of the estimation in which I hold it, is the fact that at 
the proper time I intend to fdvise its adoption as the text* book on that subject in this college.— John 
Tatlocx, A.M., Professor of Mathematics m Williams College. 

I have examined Prof. Lnomis' Algebra with great attention, and am so well plsased with its tff 
rangement and execution throaghoat, that I have decided to adopt it as a text>book in this Instita- 
tion.— John £. Sudlbb, A.M., Professor of Mathematics in Dickinson College. 

Prof. Loomis has here aimed at exhibiting the first principles of Algebra in a form which, while 
level with the capacities of ordinary students and the praseot state of the science, is fitted to elicit 
that degree of effort which educational purposes require. Throughout the work, wheneyer it can 
be done with advantage, the practice is followed of generalizing partidnlar examples, or of extend- 
ing a question proposed relative to a particular quantity, to the class of quantities to which it be- 
longs : a practice of obvious utility, as accastoraing the student to pass from the particular to the 
general, and as fitted to impress a main distinction between the literal and numeral calculus. The 
general doctrine of Equations is expounded with clearness, and, we may add, with independence. 
The author has developed this subject in an order of his own. Theorems which find a place in other 
treatises are omitted, and what sometimes appears in a generic form, or in that of a corollary, be- 
comes specific, or assumes the place of a primary proposition. We venture to say that there will 
be but one opinion respecting the general character of the exposition.— jlsicrtcoii/otiniai of Science 
and Arts. 

I regard Prof. Looipis' Algebra as altogether worthy of the high reputation its author deservedly 
enjoys. It possesses those Qualities which are chiefly requisite in a college text-book. Its state- 
ihents are clear and definite ; the more important principles ara made so prominent as to arrest the 
pupil's attention ; anci it conducts the pupil by a sure and easy path to those habits o( generalissation 
which the teacher of Algebra has so much difficulty in imparting to his pupils.— Julian M. StuRp 
TEVANT, A.M., President of Illinois College. 

The i^irengement of Prof. Loomis' Algebra is good ; the doctrine of Equations is clearly presented, 
and the phneiple of generalization is ably developed in a manner well calculated to improve the 
youthful mind.— W. P. Albich, Professor of Mathematics in Washington CoUege^ Pennsylvania. 

Prof. Loomis' Algebra is admirably got up. It is clear and simple in arrangement, and just the 
work for the class of learners for whom the author prepared it. The introduction of Horner's ad- 
mirable method for finding incommensurable roots, and the section on Logarithms, render it superior 
to any text-book on the subject with which I am acquainted.— Prof. Collins, Emory and Henry 
College, Virginia. 

We feel bound to express our conviction that this is a decidedly better text-book, especially for 
those not ahwady f^r advanced in the study, than any other we have seen. It is carefully and lu- 
cidly arranged, and admirably enunciated and explained.— TeacAer'* Journal. 

The present work, is the fruit of long experience in teaching and diligent investigation of the ad* 
Snoe. The author has sought to avoid unnecessary prolixity on the one hand, and undue brevity on 
the other, and with the observfiiice of this happy niediuAi he has embodied all the latest improve- 
ments.— JlfetAo<2{«f i^arterly Revieto. 



Critical Notices of Loomis* Geometry, 3 

LOOMIS' GEOMETRY AND CONIC SECTIONS. 

8vo, p. 2^2, Sheep, $1 Oa. 

Ereiy pag« of this book bean marks of carefal preparation. Only those propositions axe selected - 
which are most important in tbemf eWes, or which are indispensable in the demonstration of othen. 
The propositions are all enunciated -with studied precision and brevity. The demonstrations are 
complete without being encumbe]:ed with Terbiage ; and, unlike rokrxj works we could mention, the 
diagrams are good representation^ of the objects intended. We believe this book will take its plac^ 
among the best elementary works wl^ieh our country has produced. — ^menean Review. 

Prof. Loomis' Geometry iv characterized by the same neatness and elegance which were exhibited 
in his Algebra. While the logical form of argumentation peculiar to Playfair's Euclid is. preserved, 
more completeness and symmetry is secured by additions in solid and spherical geometry, and by a 
different arrangement of the propositions. It will be a favorite with those who admire the chaste 
forms of argumentation of the old school ; and it is a question whether these are not the best for the 
purposes of mental discipline.— iVorfAem CknsHaH Advocate. 

As a teitf^book for instruction, this work possesses advantages superior, in «ome respects, to any 
other work on the subject in our language. The arrangement is good, and the selection of proposi- 
tions so judiciously made as to comprise what is most valuable for the purposes of the student, both 
for intellectual culture and for a knowledge of geometry. Prof. Loomis has introduced sogie valu- 
able improvements, especially that of computing the area of a circle in a very simple and easy man 
ner, and that of shading the diagrams in solid geometry, which will greatly aid the student in form- 
ing his conceptions of solid angles and the positions of planes. — Ohio Observer. 

The enunciations in Prof. Loomis' Geometry are concise and dear, and the processes neither too 
brief nor too diffuse. The part treating of solid Geometry is undoubtedly superior, in clearness and 
arrangement, to any other elementary treatise among VM.—New York Etangelist. 

Fnf. Loomis has admirably harmonized the logical system of the Greek gecmeter with the more 
rapid processes of modem mathematicians.^iVew York Obeerver. 

Having been requested, by a resolution of our Board of Trustees, to report such a course of mathe- 
matical studies as I may deem best suited to our circumstances, I have i selected Loomis' Geometry 
and Conic Sections as a part of the course.— Matthbw J. Williams, Professor of Mathematics 
in South Caroluia College. 

Prof. Loomis has made Legendre's Geometry far more Evdidianj and therefore more valuiAIe. 
Some of his demonstrations are decided improvements on those of Legendre.— Professor C. Dbwkt, 
Rochester Cottegiate Institute. 

This book is far in advance of Playfair's Euclid. It can not fail to come into general xm.— Albany 
Atlas. 

Particular attention has been paid by the author to the diagrams, reducing them to a uniformity 
of dimexisions, and, of coune, conveying clearer ideas of what they represent to the mind of the 
pupil. This book is worthy the attention of our high scKools and collegea.— -Hartford Spectator. 

The propositions are all enunciated with deamess and brevity. It is a valuable work, and well 
deserving the attention of schools and mechanics.— former and Mechanic. 

An available text-book, which we have no doubt will become a standard authority in thi« depart- 
ment of instruction.— Literary World, 

This work is admirably drawn up, and merits universkl adoption in all schools where these branche* 
of science are taught.— Courier and Engvirer. 

These books are terse in style, clear in method, easy of comprehension, and perfectly free from 
that useless verbiage with which it is too much the fashion to load school-books under pretense of 
explanation. — ScotVs Weekly Paper^ Canada. 

Loomis' Trigonometry, 

WITH ITS APPLICATIONS TO HBIOHTS AND DISTANCES, NAVIGATION AND SUKTETING. 

tnpr^ss. 

Loomis' Analytical Geometry and the Oalculas. 

In preparaHon. 
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A PRACTICAL INTRODUCTION TO THE STUDY 
OF THE SPANISH LANGUAGE, 

ADAPTBD TO BVSBT CLASS OF LBABHBB8. 

Oontainli^; ftaU InsUactlons in Proniinclatioii; a Grammar; Heading Let- 
sons ; and a Vocabnlary. 

BY JOSEPH SALKELD, A.M,, 

▲VTHOR OP " 1. COMPEITDIVM OF OLAgSICAL ANTIQUITIES/' fto. 



The Sptairii language liu nerer been to eztennTelj 
taoght or studied in our oonntry aa aome other foreign lan- 
gnagaa ; this lack of interest in Spanish can not be ocoa- 
noned by any intrinaic defect in the language or literature 
Itaalf, for whether wf regard ita metrical or proae romances, 
its ballads, lyrics, or other dramatic poetry, or its historical 
and eren theological works, there is erery inducement to 
oeoome acquainted with iU rich literanr treasures. 

There ie no European language which can be so readily 
■fOquired by an American as the Spanish. It contains but 
one sound that has not almost, if not quite, its exact equir^ 
alent in English, and this one can be Terr easily learned. 
Unlike English and French, it is not encambered with silent 
letters (one of the greatest obstedea in acquiring the right 
pronundatian of thoae languagea), nor are its vowels or con- 
sonant sounds liable to any change. Indeed, we can not 
eonoeive of a language more simple and philosophical in the 
prinoipieeofitsorth<«pT. In the departments of stymology 
and syntax, no modem language is mors regular. The ex- 
ceptions to the general principles are very few ; and these 
generally correspond to similar exceptions in the grammar 
of our own language, so that they i»nesent no difficulty to 
the English learner. 

Perhaps one chief reason why Spanish has not received 
as much attention as some other modem tongues is, that 
there has been a want of proper inducements in the shape 
of an elementary instraction book to introduce, as it 



the learner to the language ; it is believed the " First 
rill be found to supply this deficiency. 



it is believed the 
Book ih Spanish" wif 
It is divided into four parts 

I. OsthoMpt and Obthoobapht ; containing, in a very 
few pages, foil directions for the right pronnneiation and 
syllabication of the words of the language. 

II. Ettmoloot and Stmtax, in which are first taught 
the most important princinles of the language ; the excep- 
tions and more minute roles following in an Appendix. 

in. Proorbssivi Ezerci^bs in Tbanslatino and 
Readino Lbssons ; beginning with very simple sentences, 
and progressively introducing the peculiarities of the Span- 
ish idiom and constructions by interesting extracts selected 
from the best Castilian authors. 

IV. A VocABULABT of the words found in the Reading 
Lessons. It will thus be seen that thia single book su pplies 
all the learner needs : a treatise on pronunciation, a gram- 
mar, reading book, and dictioaary. 

The work has been prepared vrith reference to all classes 
of learners ; it is adai^ either for a school-book, era book 
for the private learner. In the Reading Lessons the mar- 
ginal notes gradually clear away all difficulties, either by 
direct explanation or reference to some rule or note in a 
previous part of the work, which will furnish the proper 
•anlanation. 

It is hoped, therefore, that the work may not only become 
•stensively introduced into our schools and seminaries, but 
*Jiat iMTofessional men, and others who havf^ any desire to 
become acquainted with Spanish, may be induced to enter 
upon the studjr of this delightful bu^age ; especially' ms 
mg mi ticqiuuiUd -mih ^UgHth grammar majf i* a short 



time he Me to read and pronomte CastiNa»t ^ihout am 
other imetructor than thu "Fibst Book in Spanish." 
After having carefully studied this work, he will, by ths 
aid of a larger dictionary, be fully prepared to enter upon 
the perusal of any Spanish writer. 

The work has been submitted to those qualified to judge 
of ita merita, and has, in every instanos, received their warm 
approbation. 

The following is an extract of a letter from W. L, ProMls- 

berry, Esq., to the author : 

I have read over your manuscripts, and at every page I 
waa more and more delighted with the arrangement, and 
with its admirable adaptation to the practical pnrpoeee of 
instruction, especially lU maUwit-in-^MUvo quality. 

From Don JttUo Cirilo de MoUna (formerly Professor of 

the English, Spanish, and Fnnch languages in the cities 

of Madrid, Pans, and London). 

I have carefully examined the MS. of the ** Firet Book 
in SpamehP which you are about publishing, and it has 
aflbided me extreme pleasure to find that tho Spanish 
language in your country is to have such a valuable aux- 
iliary. I can with truth say that I have never met with 
a work professing to teach any foreign language which com- 
bines so many excellent qualities, and is so well adapted 
for all classes of learners. It contains all that the pupil 
needs, and in a very convenient compass. The judicious 
arrangement of your work especially pleases me ; it is pre- 
cisely the msnner in which I have been giring instmction to 
classes of pupils in English, Franch, and Spanish for many 
yean in the cities of Paris, London, and Madrid, teaching 
what is most important to know, both of etymology and syn 
tax, first, yrithout separating these departments, as is com 
monly done, and then taking up the mora particular rules, 
and exceptions to general rules, afterward. Voor fint part, 
on Pronunciation, is so lucid and simple, that even a private 
leaner, by following your directions, could leam to speak 
Caslllian with mora efennce than one half of the nativea 
of Spain. Your plan 6f placing the pupil to raadinir Span 
ish as he progresses with the grammar, and especially your 
mode of constant raferanoe for the application of the rules 
of grammar, while it is also the mora agraeable to the pupil, 
win be the means of making him thoroughly acquainted 
with the rules of Spanish etymology and syntax, without 
any lahorions effint on his part. 

Hitherto then has been but little dome in you* oonntry 
to promote the knowledge of the Spanish literatnn, and 
this has, without doubt, resulted from a want of proper 
books. Then will no longer be any raason for sudi an ex- 
cuse. Yon have provided a book which, for its simplicity, 
distinctness, and completeness, in that which it piofesses 
to teach, eould hardly be excelled. You deserve, end w*11 
receive, the warmest thanks of every admirar of elegant 
Castttian : a language, in the opinion of the best critics, of 
more sweetness, music, elegance, Rnd expreasioii than any 
other European tongue. 
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This is indeed a great book. It is vastly 
superior to any Greek-English Lexicon hither- 
to published, either in this country or in En- 
gland. Prof Drisler has made the American 
edition greatly better, and more available for 
practical purposes than the English. He has 
entitled himself to rank among the best of the 
busy workers in classical literature who are 
now bringing the name of American scholar- 
ship into good repute in the world. No high 
school or college can maintain its caste that 
does not introduce the book. — New York Cour- 
ier and Enquirer. 

A work of authority, which, for real utility 
and general accuracy, now stands, and will be 
likely long to be without a rival in the English 
language. It has been honored with the most 
unqualified commendation of the London Quar- 
terly, and many other high critical authorities 
of Great Britain. — N. Y. Com. Advertiser. 

This Greek Dictionary must inevitably take 
the place of all others in the classical schools 
of the country. No care or labor has been 
spared : the task, indeed, seems Herculean ; 
but it has been performed with heroic courage, 
and in a style that leaves nothing to be de- 
sired. — Knickerbocker. 

An admirable work, and a most valuable 
acquisition to the library of every scholar. 
There can be no question but that it is des- 
tined to supersede all the Greek- English Lex- 
icons that have hitherto appeared among us. 
— Journal of Commerce. 

The American editor has given to the work 
an amount, not only of labor, but of valuable 
and learned research, that entitle him to the 
patronage of that literary community on whom 
he has bestowed so substantial a benefit. — New 
York Tribune. . 

I have examined with some attention Prof 
Drisler's edition of Liddell and Scott's Greek 
and English Lexicon, and can confidently rec- 
ommend it to all who wish as complete and 
accurate an embodiment of the Greek language 
as can be found: for though other lexicons 
may be as good for particular purposes, I am 
acquainted with none which embraces so uni- 
versally all that a thorough Greek scholar de- 
tires, whatever author he may wish to read. 
— ^E. O. Haven, Principal of Amfirican 8e^- 
tnofy, Dutchess Countyi New York. 

Tiiis is by far the most important contribu- 



tion to the cause of classical learning in this 
country which has been made for many years. 
It is certain to supersede all the Greek Lexi- 
cons at present in use in colleges. — Evening 
Post. 

By a very commendable research, scholar- 
ship, and taste. Prof Drisler has succeeded in 
rendering this edition altogether the most co- 
pious, the best arranged, and the most accurate 
Lexicon of Greek and English that has ever 
been published. — Prof. D. Prentice, Geneva 
College^ New York. 

After several months* close and careful ex- 
amination (practically made during a series of 
instructions in the GrSek classics) of Liddell 
and Scott's Greek-English Lexicon, I feel my- 
self bound to recommend it as superior to any 
out of several others of high reputation which 
I have used during a period of more than twen- 
ty years devoted more or less to Greek liter- 
ature. I am earnestly desirous of seeing it 
come into general use, and have introduced it 
into this institution, as well as recommended 
it to other seminaries. — Thomah J. Bri^a^ 
President of Woodward College, Cincinnati. 

Of Professor Drisler's edition of LiddcU and 
Scott's masterly work, we can say, that if it 
has not arrived at the Ultima Thule of Greek- 
English lexicography, it approximates toward 
it. An American edition of a Gveek-English 
lexicon, based on the great work of Passow, 
enriched by all that is peculiarly valuable in 
Schneider, Hase and Dindorf 's, and other edi- 
tions of Stephani Thesaurus, and in all lexicons 
and indexes of particular Greek authors, such 
as the works of Wellauer, EUendt, Beck, Car- 
avella, Ast, Sturz, Reiske, Bdckh, and scores 
of other lexicographers, with most important 
corrections and additions by the American ed> 
iter (assisted by Professor Anthon), embody- 
ing the results of the indefatigable researches 
of Pape, Host, and Pakn, and other eminent 
German scholars, all within the compass of 
seventeen hundred pages, and the vdume at 
the cheap price of five dollars, what can the 
lover of Greek classics ask for more ! To 
those professors, teachers, and literary men, 
who know any thing of the merits of Liddell 
aud Scott's Lexicon, the work will need no ad- 
ditional recommendation; while its decided 
superiority over all rivals mH exhibit itself 
to all scholars who examine it.— rProf Salkbld. 
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M'CULLOCH'S UNIVERSAL OAZETTEEH. 

Dictionary, Geographical, Statistical, and Historical, of the various Countries, Places, and 
principal Natural Objects iti the World. In which the Articles relating t</the United States 
are rewritten, multiplied, and extended, and adapted to the present Condition of the Country, 
and to the Wants of its Citizens, by Daniel HAsteEL, A.M. With Seven Maps. 2 vols. 8vo, 
Sheep, f 6 50 ; Muslin, '96 00. 

habitable and inhabited globe, concerning the world's snr- 
face and the world** popnlation, than any other book of the 
same size within our knowledge— probably than any other 
in the world. Though it is a British work, any deficiency 
in its details in respect to our own country has been sup- 
plied bythe labors of an editor abundantly competent to the 
task. The book is afibrded at a very reasonable rate, and no 
man of intelligence who knows its value will be satisfied till 
it has found a place in his library.— iiZ^oity Argus. 

MORSE'S NORTH AMERICAN ATLAS; 

Containing the following beautifully colored Cerographic Maps : North America, Canada East, 
Canada West, Nova Scotia, New Brunswick, Maine, Vermont, New Hampshire, Massachu- 
setts, Rhode Island, Connecticut, New York, New York and Vicinity, City of New York, 
Pennsylvania, New Jersey, Michigan, Iowa, Wisconsin, Wisconsin South, Maryland, Dela- 
ware, Ohio, Indiana, Illinois, Virginia, Kentucky, Tennessee, Missouri, North Carolina, South 
Carolina, Georgia, Alabama, Mississippi, Arkansas, Indian Territory, Northern Texas, New 
Mexico, Florida, Louisiana, Texas, California, Mexico, Central America, Yucatan, West 
India Island^. Folio, half Roan. $2 75. 



The English language has never been adorned by a more 
valuable work of this kind than the new and splendid work 
of M*Culloch. A work first in this species of literature ; it 
IS one of great research, comprehensive in its plan, and mi- 
nute in its details. To him who wishes to take a survey of 
the world and its inhabitants, it will be found to be without 
• rival. — Methodist Quarterly Review. 

The work is an honor to the country and the age that haa 
produced it. It contains more information concerning the 



This popular series of Cerographic maps has been receiv- 
ed with universal applause, as being not only the most at- 
tractive, legible, and accurate yet published, but also as be- 
ing obtainable at about one third the usual cost of such pub- 
lications. This desirable work commends itself to all class- 
M, especially thoee connected with academies, colleges, li- 



braries, public offices, dec. These maps have been prepared 
with great care and at heavy cost ; they are chieAv from 
new and original materials, collected during some >ean oy 
Samuel Breebe, from a correspondence embmciag more 
than 2000 letters and several hundred local manuscript 
maps. 



HARPER'S MAP OF THE UNITED STATES AND CANADA. 

Showing the Canals, Rail-roads, and principal Stage Routes. By Sam del Breese, A.M. Mount- 
ed on Rollers, Glazed, and Colored in various Styles, at $2 00 and $2 50. 



This beautiful map of the United States and Canada, 
measuring four feet by three, has been constructed by Mr. 
S. Breese, with great care and expense, from the most au- 
thentic sources. One great advantage in this map consists 
in the distinctness of its names of places, boundaries of coun- 
ties and states, city plans, &c. ; while its splendid appear- 
ance, coupled with its exceeding cheapness, must render it 
a most desirable map for the counting-room, the Ijeemi, 
school, or private library. 

It is one of the most complete, reliable, and elegant, «• 
well as the cheapest, yel oflfered to the public, and can not, 
therefore," fail of universal preference.— Mirror. 



We eamestir commend this correct and beautiful map to 
our readers and the public generally, as eminently deserving 
patronage. Years ago such an elegant map would hava 
been worth ten times the price charged for this. — Commer' 
dal Advertiser. 

This is, indeed, a rolendid map, comprising all the essen- 
tials, with as much of the decorative as desirable, and offer 
ed at a price that renders it universally accessible. Be 
sides giving the great divisions of states and territories, it 
exhibits with frreat distinctness the tovms, hamlets, and 
rail-roads, canals and stage routes, throughout the country 
— Journal of Commerce. 



MORSE'S NEW SYSTEM OF GEOGRAPHY, 

For the Use of Schools. Illustrated by more than 50 Cerographic Maps, and numerous Engrav- 
ing^ on Wood. 4to. 50 cents. A new, revised edition, corrected to the preserU time. 



This popular new school geography, entirely original in 
its plan, is extremely beantiful in its pictorial embellish- 
ments, lucid and simple in its adaptatirm to the purposes of 
popular instruction, as well as by far the cheapest of all 
works of the kind ever produced. Since its publication about 
150,000 copies have been sold. 

The value of this geography and its especial adaptation to 



be used in schools, and, indeed, for young people generally, 
are already established in the public mind. It will be suffi- 
cient to say that this edition is new, in the proper sense. 
The numerous maps have been re-engraved, and the entire 
work corrected up to the present time. We know of no 'ge- 
ography and atlas, for it is both, so complete vritbin so port- 
able a compass and at so low a price.— CommerctoJ Aiw. 



PARKER'S OEOORAPHIGAL QUESTIONS, 

Adapted for the Use of Morse's, Woodbridge's, Worcester's, Mitchell's, Field's, Malte Brun's, 
Smith's, Olney's, Goodrich's, or any other respectable Collection of Maps : embracing, by 
way of Question and Answer, such Portions of tbe Elements of Geography as ai« necessary 
as an Introduction to the Study of the Maps. To which is added, a concise Description of 
the Terrestrial Globe. 12mo, Muslin. 25 cents. 

These Questions embrace none of the tedious and unin- any mpeetahk atlaa ; they will prove useful and conTea • 

teresling details of ffeography. They are designed to sim- ient on ikis account, as they may be used without subjecting 

|>1ify the study of this important science, by means of the a class of pupils to the expense frequently attendant on a 

vaeful and important process of classification. There are required uniformity of maps. Xhese Questions are alread* 

fliw qiaeitiami uasmg iacm that caa not b« answered from used in lome of the leading achools in New England. 



WEBSTER'S OCTAVO DICTIONARY, REVISED, 

EMBRACING ALL THE WORDS IN THE QUARTO EDITION, AND ALSO AN 
ARRANGEMENT OF SYNONYMS UNDER THE LEADING WORDS. 



M^IEIPaBm & SlROVMSIfiSy HOW 70]EKt 

HATl BIOSMTLT rOBLMHSS, 

In one luMd$onu Volume^ of nearfy fourteen hundred pages, Sheep extra, Priee t3 60, 

Sdc toebter'a American JDirtionarg 

OF THE ENGLISH LANGUAGE, 

■XHIBITINO THE ORIOIN, 0RTH0OX4PHT, PXOlTUNCUTXOir, AND DiriHITIOW OF WOSDB, BTO. 

TnOROUQmT BETI8ED AND C0N8IDEBABIT ENLAIGEB^ 
^3SS 9tot Cj^sunces M* tfooHtfch 

OF TALI COL1.BOB. 

A8IIBT1D IT A NVMBIB OF •BMTLlMBir DISTINOniSHBD FOE THXIE HIOH ATTAIimEIfTB IH tU 
TAEI0U8 DBPAETMEIfTS OF LXABNIITO, WHOSE NAMES WILL BE FOUND IN THE FBEFACE. 

The entire work has been re-stereotyped, and is now beantifuUy printed upon a new set of plates. 

Several thousand additional vmde have been incorporated in this edition, embracing all tka 
terms given in the recent edition in the quarto form. 

The Synopsis and Walker's Key to the classical pronunciation of Greek, Latin, and Scriptniv 
proper names have been revised with much care and greatly improved. 

A complete Vocabulary, giving the pronunciation of modem Geographical names, has been 
added to this edition. 

Great attention has been given in the revision to the pronuneiation. A large number of words 
having been respeiled, it will now be found to be a complete Pronouncing Dictionary. 

This edition has been made a Synonymous Dictionary: a new and very important feature, nal 
to be found incorporated in the same form into any similar work. 

The utmost care has been given in every department of the work to render it the most per 
feet and satisfactory ever offered to the public. Considering its comprehensiveness, its numer 
ous essential improvements, and its general utility, it will be found one of the most indispensa 
bie and cheapest books of the times. 

For a more particular statement of the principles on which the revision has been conducted 
reference is made to the preface of the work. 

EXTRACTS FROM CRITICAL NOTICES. 



Tha rncNt eompleta and thoroagh mutual of our langtiaf e 
j9i oflered to the puWic. The work, as originally prepared 
uy Dr. Webster, was a monament of learning and ability 
which has won for him the most distingnished reputation. 
Since his death it has been subjected to the constant, pro- 
tracted, and earnest labors of a number of scientific and lit- 
erary gentlemen, who have carefully revised every part of 
it, corrected all errors, added many thousands of words, en- 
laived and made more copious as well as more accurate the 
dennitions, introduced throughout synonyms to the words, 



The work, in its present form, is nndonbtedly the beai 
English dictionary ever published. It is complete in ah 
its puts, and in every possible way the work has been 
adapted to the wants of the great body of the people. It 
will find its way not only into ail the schools and acule- 
mies of the country, but to the desk of every student and 
the fireside of every family. — Mirror. 

The whole work has been thoroughly revised by Prof. 
Goodrich, of Yale College, and several important and moat 
valuable improvements introduced, which will give to this 



iitions, introduced throughout synonyms to the words, valuable improvements introduced, which will give to this 
in every jioesible way increased jts vajne and its utility. ; edition a pra-eminent advantage over any that has been 
result of their labors has been the production of an En- previously published.— 0&«srv«r. 



The 

glish lexicon, which can not fail to come into universal use, 
not only in all schools and academies, but with or^ry prac- 
tical person and grneral reader.— I«tf«rary World. 

No one ever labored more assiduously and successfuDy 
in throwing a strong and steady light upon the English Ian* 
guage than Dr. Webster. Besides, he has done more to- 
vnurd extending the vocabulary of our language, and giving 
it a fullness of definition commensurate with the pnigiess of 
the languase as written and spoken, than any other lexicog- 
rapher.— TVocAsr** Advocate. 

Every part of the work has been submitted to the most 
aareful scrutiny. The orthography, derivation, and pro- 
lanciation of all the words have been closely examined and 
Msrected. The definitions have been enlarged, made more 
yveciae and accurate, and (wrfected in every way, hy the 
eareful consultation of encyclopedias, and the labor of sev- 
eral eminent seholars. However some may differ cpncem- 
ing a few of Dr. Webster's general principles, it must be 
•mioeded on all sides that we have here one of the most 
eonipact, comprehensive;, and useful lexicons now before-the 
public. It is, in fact, aa aunost indispensable work.— J^Tew- 
ark Advfrtissr. 

A good English diotionarv is an indispensable book fur 
•very profession. This edition of Webster is all that could 



be desired. Etvmologically, it is superior to any that has 
preceded it, and is, in this department of lexicographic la- 
bor, a monumeut of learning and research. Professor Good- 
lich has given a tnorough revision of the work, together 
With much additional and no le«s«alaaUe iafonnatioa^— 
ffnf York Comtnsrdsl Adoortistr. 



It appean under new editorial auspices, and shows i 
marked changes f hat will add greatly to its value, and place 
it foremost among all works of the kind among us. Consid- 
ering its beautiful typographv, itt hruad and rational prin- 
ciples, its singularly dear and accurate definitions, its com 
prehensiveness and adaptedness to the wants of scholars ani 
people, we can safely say that, for a dictionary for oonimor 
use, it has no supenor^in our judgment no equaL- Evmn 
gelist. 

This is beyond all doubt the most complete and perfee- 
edition of Webster's well-known dictionary that has eve* 
been published. It can not fail to find access to every li 
brary, into every school, and into every family. We com 
mend it most heartily to the attention and &vor of o» 
readers.— 5m. 

The best Endish dintionary extant. Many of the orig 
inal errors of Dr. Weivter have been corrected, while • 
few only of his corrections of the old defective orthography 
have been abandoned, and the work, on the whode, is betui 
than he left it.— 7\dnifi« 

The labors of Professoi Goodrich have materially added 
to the value of this dicti aarv. He has been engaged i^ 
them for three years past, and the application of his aontf 
philological faculties to th task has not been without am 
ample fruit. — New York \ >emng Post. 

It must be the standattf Engush dictionary throvghovl 
this country. It oonibrms more nearly thui any other to thf 
nsace of the best authors, and is in every respect the befll 
work of its kind, for general use, now before the pnldi* 
We commend it to the notice of our readers.— i^. Y. Comitr. 

October, 1847. 
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LOGIC, RATIOCINATIVB AND INDUCTIVB. 

By J. Stuabt MiLLt 8w, Mailm. •> 00. 
THB JTJVENILB SPBAKBR. ^ . 

Comprimnff Bxeroiwi in Dw:lamati<m. By Fmjmou T. 
RussBLL. ISmo, Muslin. 7ft cents. 
HARPBR*S NEW YORK CLASS BOOK. 
A KnOhi' Book for Schools. By William Ruubll. 
ISmo. 
ATOS TO ENGLISH COMPOSITION. ^ ^ 

By Rigbabo G. Pabkbb, A.M. ISmo, Shesp sztm, 90 
eents ; Muslin, 80 cents. 
GEOGRAPHICAL QUESTIONS. 
Adapted for the Use of Morse's, Woodbridge's, or any oth- 
er nspectable Collection of Mape. By RiOBABD Gbbbb 
Paskib, A.M. ISmo, Muslin. SS cents. 
NEW PICTORIAL SCHOOL GEOGRAPHY. , _^ 
By SID5BY E. Morsb, A.M. Embellished by nearly 150 
Engrayings, and about 50 Cengmphio Maps, in Colon. 
4to. 60 eents. , , , . - . 

Over 150,000 copte* of tht akwt work hmt already been 
9oU. 
MORSE'S NORTH AMERICAN ATLAS. . 

Containing 30 Mape of folio size, beautifaUy printed in 
Colors, and forming a complete Atlas of this Continent. 
13 75. 
PLATO AGAINST THE ATHEISTS. 

By Tatlbb Lbwis, LL.D. 13mo, Muslin, fl 50. 
THE PRACTICAL ASTRONOMER. ^_ ^ 

By Thomas Dick, LL.D. Illustrated by 100 Engrar^ 
lugs. 12mo, Muslin. 50 cents. 
CELESTIAL SCENERY; «. , . „ 

Or, the Wonders of the Planetanr System Displayed. By 
Thomas Dick, LL.D. Engravings. 18mo, Muslin. 45 
cents. 
THE SIDEREAL HEAVENS, 
And other SubjecM connected with Astronomy. By 
Thomas Dick, LL.D. EngraTings. 18mo, Mnsbn. 45 



THE IMPROVEMENT OF SOCIETY BY THE DIP- 

pusioN or Knowlbdob. By Thomas Dick, LL.D. 

18mo, Muslin. 45 cents. 
ELEMENTS OP MORALITY, INCLUDING POLITY. 

By William Whbwbll, D.D. S Tols. 12mo, Muslin. 

tlOO. 
ASTRONOMY AND GENERAL PHYSICS, 

Considered with reference to Natural Thisology. By 

William Whswell, D.D. ISmo, Muslin. 50 cents. 
HISTORY OP THE INDUCTIVE SCIENCES. 

From the Earliest Times to the Present. By William 

Whewbll, D.D. (In press.) 
PHILOSOPHY OF THE INDUCTIVE SCIENCES, 

Founded upon their History. By William Wbbwbll, 

P.D. (In press.) 
THE CAPTIVES. 

A Comedy of Plautus. With English Notes, for the Use 

of Studenta. By John Pboudfit, D.D. 18mo, Muslin. 

87^ cents. 
ECLECTIC MORAL PHILOSOPHY. 

By J. R. BoTD, A.M. 12mo, Muslin. 75 cents. 
ELEMENTS OF RHETORIC AND LITERARY CRIT- 
ICISM. Compiled and arranged by J. R. Boto, A.M. 

19mo, half Bound. 50 cents. 
LETTERS ON ASTRONOMY. 

Addressed to a Lady. By Dbbmob Olmstbd, LL.D. 

ISmo, Muslin. 75 cents. 

THE USEFUL ARTS, ^ 

Considered in connection with the Application of Science. 

By J. BiOBLOW, M.D. 3 vols. ISmo, Muslin. $1 50. 
A TREATISE ON ALGEBRA. 

By Elias Loomis. 8vo, Sheep. $1 S5 
ELEMENTS OF ALGEBRA. 

Bv Rer. Datis W. Clabk, A.M. Svo, Sheep extra. 



A TREATISE ON ALGEBRA. 
Containing the latest Improrements. Bf CRABLEt W 
Uacklby, aT.D. 8vo, Sheep extra. #150. 

A FIRST BOOK IN SPANISH. 
Adapted to erery Class of Leamers Pv JosBPK Sal- 

KBLD. 

A COMPENDIUM OF ROMAN AND GRECUN AN- 
TIQUITIB8. Including a Sketch of Ancient Mythology. 
With Maps, dec. By Joseph Salkblb ISmo, Muslia. 
374 cents. 
A TEXT-BOOK OF CHEMISTRY. 
For the Use of Schools and Colleges. With nearlT 30C 
Illustrations. By J. W. Dbapbb, M.D. ISmo, Sheep. 
75 cents. (Third Edition, rcTieed.) 
TREATISE ON THE CHEMICAL ORGANIZATION 
OP plants. By Johh W. Dbapbb, M.D. EngraTings. 
4to. t8 50. 
A TEXT-BOOK OF NATURAL PHILOSOPHY. 
For the Use of Schools and Colleges. By John W. Dba- 
pbb, M.D. With numerous Illustrations. ISmo. (In 
press.) 
FIRST PRINCIPLES OF CHEMISTRY. 
With (Questions. By Jambs Rbbwick, LL.D. Engrar 
ings. 1 8mo, half Sheep. 75 cents. 
APPLICATIONS OF THE SCIENCE OF MECHANICS 
TO Pbactical Pubposbs. By Jambs Rbbwick, LL.D 
Engravings. 18mo, half Sheep. 00 cents. 
FIRST PRINCIPLES OF NATURAL PHILOSOPHY. ^ 
With Qaestions.' By Jambs Rbmwick, LL.D. Engrav- 
ings. 18mo, half Sheep. 75 cents. 
OUTLINES OF IMPERFECT AND DISORDERED 
Mbbtal Action. By Thomas C. Upham. 18mo, 
Muslin. 45 qents. 
ELEMENTS OF MENTAL PHILOSOPHY. 

By T. C. Upham. 3 toIs. ISmo, Sheep extra. $S 50. 
Ab Abbibombnt of the abore, by the Author, designed as 
a Text-book in Academies. ISmo, Sheep extra. $1 S5. 
A PHILOSOPHICAL AND PRACTICAL TREATISE 
ON THB Will. By Thomas C. Upham. ISmo, Sheep 
extra, f 1 S5. 
POLITICAL ECONOMY. 
With a Summary for the Use of Students. By Alonzo 
PoTTBB, D.D. 18mo, luilf Sheep. 50 cents. 
PSYCHOLOGY ; OR, ELEMENTS OF A NEW SYS- 
TEM OP Mental Philosophy. Designed for Colleges 
and Academies. By-S. S. Schmuckeb, D.D. ISmo, 
Muslin. tlOO. 
NEW SYSTEM OF FRENCH GRAMMAR. 
Containing the First Part of the celebrated Grammar ef 
Noel and Chapsal. With Additions, &c., by Sarah B. 
Seaman. Revised and corrected by C. P. Bobdbnavb 
ISmo, Muslin. 75 cents. 
PRINCIPLES OF ELOQUENCE. 
By the Abb« Maubt. With an Introduction, by Alobbb 
Pottbb, D.D. 18mo, Maslin. 45 Cento. 
ELEMENTS OF GEOLOGY FOR POPULAR USB. 
By C. A. Lee, A.M., M.D. Engravings. '18mo, hatf 
Sheep. 50 cents. 
EPITOME OF THE HISTORY OF PHILOSOPHY. 
Translated from the French, by C. S. Henrt, D.D. t 
vols. 18mo, Muslin. 90 cents. 
ANIMAL MECHANISM AND PHYSIOLOGY. 
Designed for Families and Schools. By John H. Gbm 
com, M-IX Engravings. 18mo, half Sheep. 45 cento. 
PHILOSOPHY OF RHETORIC. 
By G. Campbell, D.D. ISmo, Muslin, fl S5. (Rb 
vised Edition.) 
TREATISE ON THE INTELLECTUAL POWERS. 
With Questions. By J. Abbbcbombie, M.D., F.R.S. 
18mo, Muslin. 45 cents. 
PHILOSOPHY OF THB MORAL FEELINGS. 
With Questions. By J. Abebcbombib, M.D., FJUI, 
18mo, Muslin. 45 cents.. 



WORKS FOR COLLEGES, ETC., PUBLISHED BT HARPER k, BROTHERS. 



QRAMMAR OF THE GERMAN LANGUAGE. 
Bj C. J. Hem PEL. 3 vols. 12ino. half Bound, fl 75. 

AMERICAN SYSTEM OF BOOK-KEEPING. 
Adapted to the Commeroe of the Utiilad Sutet. Bj J. 
A. BsNNBT, LL.D R«tyal 8vo, half Bound, fl 50. 

HISTORY OF THE UNITED STATES. 
From their first Settlement to 1817. By SaLMA Halk. 
3 vols. ISmo, Muslin. 00 cents. 

HISTORY OF THE EMPEROR GHARLSS Y. 
By William Robebtson, D.D. With Questions for 
Students, by John Frost, A.M. Engrmvinga. 8vo» 
Sheep extra. $1 75. 

Ah Abridgment of the abo?e, for tiM ITte of Schools. 
16mo, Muslin. 45 cents. 

HISTORY OP SCOTLAND AND ANCIENT INDIA. 
By William Robbrtson, D.D. Svo, Muslin, f I 75. 

HISTORY or the DISCOYERY AHB SETTLEMENT 
OP America. By William Robertson, D.D. With 
Questions, by John Fsost, A.M. Engravings. Svo, 
Sheep extra. $1 75. 

An Abridgment of the ab»ve, with an Aeeonat of the Au- 
thor's Life and Writings, by Ddgald Stewart. 18mo, 
Muslin. 45 cents. 

ROLLINGS ANCIENT HISTORY. 
With a Life of the Author, by Jambs Bbll. Only com- 
lete A merican Edition. Numerons Maps and Engravings. 
Svo, Sheep extra. In 3 vols., $3 75 ; 1 vol., $3 50. 

HISTORY OF GREECE. 
By the Rt. Rev. Connop Thiblwall. 3 vols. 8vo, Mus- 
lin. 93 50. 

HISTORY OP THE PELOPONNESIAH WAR. 
By THUCTDIDB8. Translated by William Smith, 
A.M. 2 vols. 18mo, Muslin. 90 cents. 

SACRED HISTORY OF THE WORLD. 
By Sharon Turner, F.S.A. A R. 3 vols. ISmo, Mns- 
lin. $135. 

UNIVERSAL HISTORY. 
By Hon. Alrxamdbr Tttlbb, am! Edward Nabbs, 
D.D. Edited by an American. vols. 18mo, Muslin. 
•3 70. 

ORATIONS OF DEMOSTHENES. 
Translated by T. Lbland, D.D. S vols. 18mo, Muslin. 
85 cents. 

ESSAY ON THE SUBLIME AND THE BEAUTIFUL. 
With an Introductory Discourse concerning Taste. By 
the Hon. E. BuRKi. Edited by A. Mills. 18mo, Mus- 
lin. 75 cents. 

FIRST BOOK IN LATIN. 
Containing Grammar, Exercises, &o. By John M*Clin- 
TocK, A.M., and Georob R. Crooks, A.M. ISmo, 
Sheep extra. 75 cents. (Second Edition, revised.) 

ANTHON'S SERIES OF SCHOOL CLASSICS. 

TTu unrivaled meeess which has attended the echolattic 
tabors of Frofeeew Anthon beet attests the distinguished 
merit tnth which the following series have been regarded by 
the learned world. Says a recent number of thk London 
Athen»um— " Dr. Anthonhas done more for sound classical 
school literature than any half dozen Englishmen ; his books 
are admirably edited.** 

LIDDELL AND SCOTT'S NEW GREEK AND EN- 
GLISH Lexicon. Based on the German work of Francis 
Passow. With Additions, &o., by Hemrt Drislbe, 
M. A., under the Supervision of Professor Anthon. Roy- 
al Svo, Sheep extra. $5 00. 

An Abridgment of the above, bv the Authors, for the Use 
of Schools, revised and onlarged by the Addition of a Sec- 
ond Part, VIZ., English and Greek. (In preas.) 

▲ CLASSICAL DICTIONARY. 
Containing an Account of the principal Proper Names 
mentioned in Ancient Authors. Royal 8vo, Sheep oztra. 
t4 75. 



A DICTIONARY OF GREEK AND ROMAN ANTfQ 
UITIES Edited br W. Smith. PH.D. Correqted nad 
enlarged, by C. Amthon, LL.D. N amenms Engraviiiga 
8vo, Sheep extra. $i 75. 

An Abrtdombnt of the above, by the Aothors, lor the U«t 
of Schools. 13mo, half Sheep. $1 85. 

FIRST LATIN LESSONS. 
Latin Grammar, Part I. ISmo, Sheep extra. 90 cents ■ 

LATIN PROSE COMPOSITION. 

I«atin Grammar, Part IL ISmo, Sheep extra. 90 cents 

LATIN GRAMMAR. # 
By C. G. ZuMPT, Ph.D. Translated from the Origins 
by L. ScRMiTZ, Ph.D. Corrtoted and entaigsd, J^ C 
Anthon, LL.D. 1S8m>, Sheep extra. fWceate (Tlurd 
edition, revised.) 

An Abr^ombht of ths shove, by th« Authors, for the Use 
of Schools. 13mo, Shsep extra. 75 cents. 

LATIN VERSIFICATION. 

In a Series of Progrsssive Exorcises, ineloding Speci- 
mens of Translation from English and German Poetry into 
*Latin Verse. 13mo, Sheep extra. 00 oanta. 
A Kbt is iroblished, which may bs obtained by Toachsrs. 

13mo, hajf Sheep. 50 cents. 
LATIN PROSODY AND METRE. 

From the best Authorities, Andent and Modem. ISsmi, 

Sheep extra. 00 oenU. 
CiESAR'S COMMENTARIES ON TSE GALLIC WAR. 

With English Notes, Indexes, &e. Map, Portrait, &e. 

ISmOf Sheep extra. $1 40. 
THE iENEID OF VIRGIL. 

With English Notes, Ac. Portrait and many Illnstra* 

tions. 18mo, Sheep extra. $3 00. 
SELECT ORATIONS OF CICERO. 

With English Notes, Indexes, Ac. An improved Editioit 

Portrait. ISmo, Sheep extra. 91 80. 
ECLOGUES AND GEORGICS OF VIRGIL. 

With English Notes. ISmo, Sheep extra. $1 50. 
SALLUST'S JUGURTHINE WAR AND CONSPIRi 

ACT or Catiline. With an English Commentary, In- 
dexes, dec. Portrait. ISmo, Sheep extra. 87^ cents 

(New Edition, corrected and enlarged.) 
THE WORKS OF HORACE. 

With English Notes, critical and explanatory. ISmtt, 

Sheep extra. $1 75. (New Edition, with Correctiona 

and Improvements.) 
FIRST GREEK LESSONS. 

For the Use of Beginners. ISmo, Sheep extra. 90 cents 
GREEK PROSE COMPOSITION. 

Greek Lessons, Part II. 18mo, Sheep extra. 90 cents. 
GRAMMAR OF THE GREEK LANGUAGE. 

ISmo, Sheep extra. 90 cenu. 
A NEW GREEK GRAMMAR. 

From the German of Kohner, MatthiB, Battmann, Rc«t 

and Thiersch. ISmo, Sheep extra. 90 ceutt. 
GREEK PROSODY AND ME" RE. 

ISmoi Sheep extra. 90 cents 
FIRST SIX BOOKS OF HOfZER'S ILIAD. ^ 

With English Notes, a Metrical Index, and Homerls 

Glossary. ISmo^ Sheep extra, f I 50. 

GREEK READER. , „,- v « w 

Principally from the German of Jacobs. With English 
Notes, a Metrical Index to Homer and Anacreiin, and 
a copious Lexicon. ISmo, Sheep extyi fl 75 

THE ANABASIS OF XENOPHON. 
With English Notes^ critical and explonatoiy. ISmo 
Sheep extra. 

LATIN EXERCISES. 
By C. G. ZuMPT, Ph.D. Edited by C*«ABLBS i ifTHOR« 
LL.D. (In press.) 

TACITUS. 

With English Notes 



A New Classified and Descriptive Catalogrue of Harper 6l Brothers' Publications has just 
been issued, which may be obtained on application, free of oharg^e, comprising a very extensive 
lange of Literature, in its several departments of History, Biography, Philosophy, Travel, Sci- 
ence and Art, the Classics, Fiction, &c. ; also, many splendidly Embellished Productions. The 
valuable collection described in this Catalogue, eonsisting of nearly iioo thousand volumes, com- 
bines the two-fold advantages of great economy in price with neatness— often elegance of typo- 
graphical execution, in many instances the rates of publication being searcely one fifth of then 
of similar issues in Europe. 
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the Library on or before the last dat 
stamped below. 
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by retaining it beyond the , specific 
time. 

Please return promptly. 




